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If Everybody Did It 


N my way to the office | pass 

through a long underground 
passage from the train to the subway. 
In the morning most of the crowd 
is going the same way and progress 
is slow. To accommodate the few 
walking in the opposite direction a 
narrow strip is roped off at the left 
of the passage. 


So long as everybody Keeps to the 
Right, as requested, all goes well, but 
occasionally an important looking 
individual, who evidently thinks that 
such requests and regulations are 
made for the hoi polloi, struts grandly 
down the narrow alley as though it 
were kept open for his especial 


benefit. 


Not long does he enjoy this pre- 
rogative alone. “If he can do it, | 
can, thinks many another, and soon 
the little passageway is full of usurp- 
ers of special privilege, forging, at 





the expense of orderly progress and 
general advantage, ahead of those 
who have more respect for the com- 
mon good. 


This is to me typical of many 
things in life. We all do things that 
we know are not right, accept or 
assume privileges to which we are 
not in fairness entitled, justifying 
ourselves and calming our consciences 
by the thought that others do it 
and that we should be left behind 
in the running if we failed to avail 
ourselves of such opportunities when 
they come our way. 


How much better a place this old 
world would be to live in if we 
governed our conduct in such re- 
spects by 


some 


consideration of 
what the effect L2 
would be if every- ‘41 Lows 


body did it. 
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Fig. 1—Waukegan power station with coal-handling system for ultimate plant 


New Waukegan Power Station 


First Unit of 250,000-Kw. Base-Load Plant—Boilers Designed for 400 Lb. and 700 Deg.— 
Alternating-Current Stoker Drive Arranged for Forty Speeds—No Direct-Current 
Motors Used—Coal-Handling and Feed-Water System of Special Interest 


for an ultimate capacity approximating 250,000 
kw. is in service. The station was installed by 
the Public Service Company of Northern Illinois to take 
care of the growth in load from the northern limits of 
Chicago to the Wisconsin line. Covering the local area 
does not fully express the function of the plant. Even- 
tually, it will be one of the big units of a great system 
serving all Northern Illinois outside of Chicago. The 
various stations will be tied together by a 132,000-volt 
overhead tower line. The initial span of this line to 
Evanston is now nearing completion, where step-down 
transformers are installed for interconnection with the 
stations of the Commonwealth Edison Company. Out- 
side of this high-tension line and the 12,000-volt local 
feeders all energy leaves the station at 33,000 volts to 
the various distributing centers. Essentially, then, the 
plant will be a base-load station with economy as the 
first requisite. Interconnection with other plants obvi- 
ates to a certain extent the need for duplication of 
equipment and the customary reserve, so that, generally, 
a simple unit plan has been followed in the station 
layout. 
To give some idea of the extent of the service ren- 
dered by the company, it may be stated that the area 
for which it provides electric light and power and gas 


\ WAUKEGAN, the first unit of a plant designed 


services, and in several instances, water and heat, con-- 


sists of 5,825 square miles in fifteen counties. It is 
served by sixteen electric generating stations, both 
steam and hydro-electric, seven gas plants and thirty 
electric substations. The officers are Samuel Insull, 
chairman of the Board of Directors; Britton I. Budd, 
president; John H. Gulick, Julius L. Hecht and John 
T. Learned, vice-presidents. 

A general conception of the ultimate layout of the 
plant may be obtained from Fig. 7. The location is on 
the lake front where plenty of good water is available 
for boilers and condensers and the railway facilities for 
coal delivery are of the best. 


The plant has been arranged north and south, with 
the boiler room on the east side, the turbine room next 
to it and the switchhouse along the west side. The unit 
arrangement is evident. The boilers serving a respec- 
tive turbine are arranged in a single row crosswise of 
the boiler room, These boilers, with those of the next 
unit, face on a central firing aisle. The plan is to build 
the station in two-unit sections, each practically inde- 
pendent of the others, although there will be electrical 
and steam interconnection, and already provision has 
been made in the water supply and in the coal-handling 
facilities for the entire plant. The building for the first 
two-unit section is complete, with the first unit in oper- 
ation and the second to be installed at an early date. 
The other sections will follow as the growth of the load 
demands. 

On Sept. 1, 1922, ground was broken on the new site 
and the initial section of the station was delivering 
electrical energy to the system on Oct. 11, 1923. This 
speaks well for the construction department of the 
company, under J. M. Lee. 

The amount of the present load and the installed 
capacities at the other stations determined the capacity 
of the first turbo-generator as 25,000 kw. at 90 per cent 
power factor. Three boilers were provided to supply 
this unit, each containing 14,086 sq.ft. of steam-making 
surface. Two of the boilers carry full load on the tur- 
bine, thus giving a kilowatt on 1.13 sq.ft. of boiler 
surface. From previous publicity’ in these columiis it 
will be recalled that these boilers were designed for a 
steam pressure of 400 lb. and 2 steam temperature of 
700 deg. They are operated to give a steam pressure 
and temperature of 350 ib. and 675 deg. F., respec- 
tively, at tne turbine throttle. 

In the design of the boiler some radical departures 
were made from former practice, and it may be said 
that this same type has been adopted since for a num- 
ber of plants for pressures up to 600 lb. The boilers 


‘See Power. Sept. 12, 1922, p. 417. 
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Fig.2 (above)—Condenser 
head and motor-driven 
circulating pump 


Fig; 3 j(below),— Stoker 
and fan control and the 
draft gages 


Fig. 4 (above) — Forced- 
draft fans and uptakes 


Fig. 5 (left)—Two of the 
three boilers serving first 
25,000-kw. unit 


Fig. 6 (below) — Three 
500 - g.p.m._ boiler - feed 
pumps 





Here and There in the Waukegan Station 
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are of the inclined header type, 34 sections wide, with 
the tubes of each section arranged in two banks with 
The lower 
deck, made up of 3/-in. tubes, is exposed for its full 
length to the radiant energy of the fire and, being 


sufficient space between for the superheater. 


without baffles, provides a relatively large area for the 
passage of the gases, thus slowing down the velocity 
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bottom, the operation is counterflow, so that with prope: 
gas and water velocities maximum heat transfer j 
obtainable. Beyond the economizer space has bee; 
left for an air preheater, but at the present writing thi 
equipment has not been installed. 

An induced-draft fan operated by a variable-spee: 
alternating-current motor, with remote control carrie 









































+ | — or —— — _ a ne 7 i ” _ 
en ee eee ~— — 7 7 7 : ad ome 
B34 2727104841 
33 Kv. | 398 pee rock } sa 
Switch | ’ a 
| wy prensa af — | 
' | =x! yorda-— a x A | ASA | 
3 Te 6 1 track  ~ 
| NS ~~ BoM. ‘Bo ‘| Boller | i 
| bd ~N Switching is & room | Re 
v Ps! lg > <a 9 } \ 
88 8, ! Phas Sp * ! ) Oe ee Ft ott, Gate 
a di | Intake | ‘S x } 2s NZ “Scharge — Bypass, : a ae 
| eS L-__..) */ume Ne) | we | *- Bypass | 
| Sd ‘Future | gate 
34 extensions 
al ” Intake Pond 
> N Breaker 
> “= buildin 
= ee | g 
- Conveyor from ii ) 
- Z : arene Storage ' _— pi: a 














etiatc. Track scale.” 
eee. ee : 


“Track hoppers 














Fig. 7—Property plat for new Waukegan Station 


and lessening the tendency for the clinker to adhere 
to the lower tubes. The upper bank of 2-in. tubes has 
a single baffle providing two passes for the gases, so 
that the outlet into the individual economizer serving 
the boiler is between the two banks of tubes. 

With the superheater located nearer the fire, rela- 
tively less area was required to produce the 250 deg. 
of superheat desired. The actual surface installed in 
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Steam 


to the boiler front at the floor level, draws the gases 
from the economizer and delivers them to the smoke 
flue passing over the boiler-room roof to the steel stack 
serving the three boilers. To reduce radiation and to 
protect the metal, the flue is lined with gunite and the 
stack with brick. The latter is 16 ft. in diameter at 
the top and rises 150 ft. above the boiler-room floor 
level, or about 90 ft. above the roof. 














Dischar: tunnel 


separator: 


Fig. 8—Transverse section through plant 


the three rows of 2-in. superheater loops is 2,286 sq.ft., 
aproximating one-sixth of the boiler-heating surface. 
With 8,837 sq.ft. the economizer has almost two-thirds 
as much surface as the boiler. It is of the transverse- 
tube design, made up of 36 sections in height, each 
containing twenty 2-in. tubes, 20 ft. long, connected by 
wrought-steel headers. With the feed water entering 
at the bottom and traveling upward from row to row 
and the gases flowing in a single pass from top to 


For normal operation each boiler has been designed 
to deliver 100,000 to 120,000 Ib. of steam per hour and 
150,000 lb. under maximum conditions. This is equiva- 
lent to an evaporation per square foot of steam-making 
surface ranging from 7 to nearly 11 lb., which, in other 
words, means operation between 200 and almost 400 
per cent of rating. To operate efficiently under these 
conditions while burning Southern Illinois coal contain- 
ing approximately 11,000 B.t.u., per pound and almost 
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11 per cent ash, requires a furnace of large volume. 
This was provided by moving the bridge wall back to 
serve as the rear wall of the setting and raising the 
boiler to an average height of 16 ft. 8 in. from the grate 
to the bottom of the lower tubes. A primary combus- 
tion volume of 4,300 cu.ft., including the space under 
the arch, was obtained, and this figure reduces to 
0.305 cu.ft. of furnace volume per square foot of steam- 
making surface. 

Large coal-burning capacity was secured by installing 
under each boiler a five-zone forced-draft chain grate, 
having a grate area of 383 sq.ft. and a ratio to the 
steam-making surface of approximately 1 to 37. These 
stokers have the distinction of being the first and the 
only chain-grate stokers to be driven by alternating- 
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Double-gated ash hoppers lined with firebrick serve 


each boiler. Their capacity of 37 tons each is sufficient 
to carry the boiler over a 24-hour run. Through spe- 
cially cast gates with gutters around the sides to drain 


off the water, the ashes are delivered directly into 


standard railway cars operating on a track at grade 


level under the boilers. 

All high-pressure steam piping is of steel, double 
extra heavy, with steel fittings and valves and welded 
joints. The header for the present boilers is carried in 
a gallery under the boiler-room floor. It will be inter- 
connected with the headers for succeeding units, with 
motor-operated valves in the cross lines. From the 
boilers 10-in. leads drop down to the header. The stop 
valves are motor-operated, with remote control, and in 











Fig. 9—Main generating unit, 25,000 kw. with 


current motors. They are of the standard, variable- 
speed, wound-rotor, open type, rated at 10 hp. and 
regulated by a ten-point controller. This subdivision of 
the controller and a four-speed gear box make it pos- 
sible to drive the stoker at 40 different speeds, so that 
« grate travel ranging from 2 to 14 in. per minute may 
be obtained. A belt between the gear box and the 
stoker drive gives the flexibility necessary to guard 
against breakage. 

The forced-draft fans are behind the boilers on the 
boiler-room floor. Each fan serves its individual boiler, 
and to avoid complication, there is no interconnection 
between units. Without the fans the boilers can operate 
approximately at 50 per cent of normal capacity, so 
that the interchangeable feature common in many plants 
was not considered essential. As with the induced-draft 
fan motors, the control is of the remote type with a 
motor-operated regulator functioning at the will of the 
operator through a push-and-pull control on the operat- 
ing panel at the boiler front. 


_ 













pump piping and condenser head in foreground 






the header before the steam separator is a hydraulically 
operated valve arranged for remote control from differ- 
ent parts of the plant, in order that the entire system 
may be closed down at once in case of an emergency. 
Although there is future provision for a car dumper 
and a storage and reclaiming bridge with belt conveyors 
to convey the coal to and from storage, the present 
arrangement is to weigh the coal on a track scale and 
dump it into a track hopper from which it is carried by 
a single 36-in. belt conveyor to the breaker building, 
200 ft. distant. At present the building contains a 
single Bradford breaker of 150 tons capacity per hour. 
This will be sufficient for the first four units of the 
station, but for the ultimate plant a second breaker will 
be required. In order that the coal-handling system 
may not be disturbed as additions are made to the plant, 
the breaker building is far enough back from the final 
southern limit of the boiler room to permit the belt con- 
veyor carrying the coal to reach an elevation of 85 ft. 
to the top of the plant, which it does at the maximum 
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grade of 18 deg. with the horizontal. The belt con- 
veyor comes into a junction tower just outside of the 
final boiler-room wall and continues along the side of 
the boiler room for the full length to deliver onto cross 
belts supplying the overhead bunkers. These bunkers, 
which are to be placed over the firing aisles to serve 
adjacent rows of boilers, will have a capacity of 175 
tons per boiler, or about a 24-hour supply at the rate 
of operation anticipated. From the bunkers two swing- 
ing spouts per boiler deliver the coal to the stoker 
hoppers. No provision is made for weighing the coal in 
the boiler room, but a weightometer has been placed 
in the belt conveyor between the breaker house and the 
boiler room. 

The feed-water system for the plant is shown dia- 
grammatically in Fig. 10. Essentially, it consists of 
two extraction heaters, one receiving steam from the 
turbine at about 4 lb. and the other at about 18 lb. 
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taining about 7 grams of encrusting solids per gallon. 
Although the scale content is low, it was thought advis- 
able to minimize the scale forming matter entering the 
boilers. 

A zeolite system having a capacity of 7,500 gal. per 
hour was installed to reduce the makeup water to zerce 
hardness and thus obviate scale trouble. 

Reference to the diagram will show that either or 
both extraction heaters may be bypassed, that the con- 
densate from heater No. 1 drains to the condenser hot- 
well, while the condensate from heater No. 2 goes to the 
hot-water reservoir. To this same reservoir the feed- 
water storage tank may cverflow. 

For the boilers of the initial installation there are 
three 500 gal. per min. boiler-feed pumps, two turbine- 
driven and the other connected directly to a motor. At 
present one pump meets the requirements for the most 
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absolute. A third port has been arranged in the turbine 
for bleeding at 47 lb., but is not utilized at present. To [Ejector 
teat the makeup water with the steam from auxiliaries 
and the low-pressure heating system, a tnird heater has g Relief Valve 
been provided. It is equipped with a steam ejector and leat : "Connection to 
condenser for removing the non-condensible vapors. - a 
Softened makeup water for the plant passes through + 7 
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Fig. 10—Diagram of feed-water system 


this condenser into a 10,000-gal. hot-water reservoir 
which also receives the high- and low-pressure drips and 
drains. 

Following the diagram, it will be seen that the con- 
densate pump, drawing from the hotwell of the main 
condenser, forces the condensate first through the after- 
condenser of the steam-jet air pumps, then through the 
two extraction heaters in series to a 6,000-gal. feed- 
water storage tank, forming the suction for the boiler- 
feed pumps. This storage tank has three float controls. 
The first control regulates the operation of the makeup 
pumps which draw from the hot-water reservoir and 
deliver through feed-water heater No. 3 to the feed- 
water storage tank. The second float control opens a 
valve in a line between the main condenser hotwell and 
the hot-water reservoir from which the supply gets into 
the feed-water storage tank in the usual manner. The 
third float control admits to the feed-water storage tank 
cold water from the service water supply. 

As the original supply of boiler water comes from the 
cooling-water discharge tunnel, it is lake water con- 





part, although upon occasion two pumps are used. 
Variation between turbine or motor drive is made to 
maintain the heat balance of the plant. There is one 
500 gal. per min. boiler washer and fire pump and one 
of the two 750 gal. per min. service pumps is steam 
driven. All the other auxiliaries in the station, except 
the condenser steam-jet air evactors. are motor operated. 


SPECIAL FEATURES OF TURBINE 


In the generating room the main unit is of new de- 
sign. The aim was to produce a highly efficient ma- 
chine without departing more than necessary from late 
standard practice that has been tried out in service in 
smaller units. For example, the maximum length of 


blade and the maximum diameter of spindle are no 
greater than in a 10,000-kw. machine. 

In effect the turbine is a four-bearing single-cylinder 
machine with double-flow exhaust blading. The steam 
is expanded through the turbine in the usual manner 
down to a point where the pressure aproximates 5 !! 
Here the steam flow is divided so that one-half of it is 
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diverted around the first section of the low-pressure 
blading and admitted to a supplementary cylinder in 
the exhaust nozzle; see the cross-section, Fig. 11. 

Both sections of the low-pressure element discharge 
in the same direction. That part of the end thrust of 
the spindle not counteracted by two balance pistons is 
taken by a Kingsbury thrust bearing. To minimize 
leakage over the blades, the first and second stages are 
previded with axial baffling while the balance of the 
blading has standard radial baffles. Other points of 
construction, including the governor and the oil-relay 
system for controlling the inlet valve, are much the same 
as in the smaller machines. The blading of the turbine 
was proportioned for 350 lb. steam pressure, 240 deg. 
superheat and 29 in. vacuum, while the machine itself 
was built to withstand a working pressure of 400 lb. 
gage and a total steam temperature of 700 deg. F. 

The generator, which is rated at 25,000 kw. at 90 per 
cent power factor, 12,000 volts, 1,800 r.p.m., 60 cycles, 
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in diameter, bolted together, with no longitudinal joints. 
The water-boxes have the unusual depths of 4 and 8 ft. 
respectively, and the end covers are provided with an 
unusual number of inspection doors. The condenser is 
bolted directly to the exhaust nozzle of the turbine and 
is supported on springs. Cooling water is supplied by 
one 36-in. circulating pump, driven by a 300-hp. two- 
speed alternating-current motor at 435 or 390 r.p.m. Its 
capacity against a 25-ft. head at the high speed is 35,000 
gal. per min. 


ELECTRICAL FEATURES 


Both ends of each phase of the generator windings 
are brought out through current transformers which 
are differentially connected for balanced relay protec- 
tion, the relays tripping the generator and field switches 
and the neutral oil switch and closing the bus reactor 
short-circuiting breaker. Static arresters on each gen- 
erator lead guard the generator and bus against switch- 







































































Fig. 11—Section through 25,000-kw. turbine 


isin general of standard construction. Stator ventilation 
is of the inward-outward radial-flow type in which the 
air is subdivided into a number of parallel paths. Cold 
air is delivered back of the stator core and reaches all 
parts so that the middle sections are cooled as effectively 
as those at the end. Approximately 70,000 cu.ft. of air 
per minute is supplied ‘by centrifugal fans mounte? at 
each end of the rotor. This air is cooled by an air 
washer arranged fi vVyerating on a closed system. A 
250-volt exciter mounted on the generator shaft, has 
sufficient capacity for the excitation of two main units. 
The storage battery in the station is used only for con- 
trol and emergency lighting. 

The condenser serving the main unit is of the two- 
bass horizontal surface type containing 32,000 sq.ft. of 
tooling surface, a provision of 1.28 sq.ft. per kilowatt of 
unit rating. When condensing 220,000 Ib. of steam per 
hour with 70-deg. cooling water, it is designed to give 
4 pressure of 1.6 in. absolute. The surface is made up 
of l-in. o.d. tubes, 20 ft. 3 in. long. The shell of the 
‘ondenser is divided into four cylindrical sections, 12 ft. 






ing surges. The control for the generator is effected 
by regulating the voltage of the exciter through a con- 
tact-making voltmeter functioning in connection with 
a motor-operated rheostat. Through selective oil 
switches current from the machine passes to either the 
main or the reserve bus. As additional units go in, 
the ultimate plan is for a ring bus with a reactor be- 
tween each two sections shunted by a reactor short- 
circuiting breaker interlocked electrically with the gen- 
erator oil switch. 

In the station all auxiliary motors, aggregating 2,000 
hp., are driven from the 480-volt bus although space has 
been left for a 2,300-volt bus, and in the future it is 
probable that the larger motors will be operated at this 
voltage. For the 480-volt oil switches there is no 
general control board. The larger motors have in- 
dividual oil switches with the control at the motor or 
some convenient location. A feature for the smaller 
motors is grouped feed from single oil switches to con- 
trol panels on which are mounted inclosed safety 
switches for the various motors of the group. 
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DATA ON MECHANICAL AND ELECTRICAL EQUIPMENT IN WAUKEGAN STATION, PUBLIC 


SERVICE COMPANY OF 


GENERAL 
Consulting Engineers. 
Architect... .. 
Date of initial operation 


Sargent & Lundy 
H. V. Von Holst 
October, 1923 


Location of plant...... Waukegan, II). 
. haracter of service... . ' Light and power 
ae | mend of generating unit, kw. at 90 per cent 
25,000 
Ballers installed. . 3 
Turbine room (for two units). 96 ft. x 155 ft. 6in. 
Boiler room (for six boilers)........ 137 ft.x 155ft. 6in. 
Distance from condenser floor to turbine plat- 
form, ft...... 27 
Distance from ash track to boiler room floor, ft. 29 
Distance between boilers 12 ft. 4in. 


Firing aisle at right angles to length of turbine 
FOOM...ccceces- eeewoes 


BOILERS AND 


M: —— Pind pe cup ep ice agence 
, | er re eee 
amet r installed. . 


SUPERHEATERS 


Babcock & Wilcox Co 
Inclined header, cross-drum 
3 


Steam-making surface ‘pe r boiler, sq.ft... 14,086 
Grate area per boiler (18 ft. 3 in.x 21 ft.), sqft. 383 
Ratio of grate area to boiler heating surface 1 to 37 
Furnace volume, cu.ft. 4,300 


Size of tubes, (18 rows in lower deck), in... 34 


7 rows in upper deck), in 2 
Designed for boiler pressure, lb. gage. 400 
Type of superheater Integral 


Manufacturer..... 

Location of superheater. 
Superheating surface, sq.ft 
Total steam temperature, deg F 


Babcock & Wilcox Co. 
Between upper and lower deck 


700 


STOKERS 
Manufacturer..... 
Type... 
Number of stokers (one per boile r). 
Number of air zones per stoker. 5 
Grate area per stoker, sq.ft. 383 
Drive of stoker, a.c. var. -speed motor, hp ; 10 
Arch, radial end. ae M. H. Detrick Co. 
Width of are *h, ft.-in. 21-6 


Babcock & Wilcox Co. 
Forced draft chain grate 


ECONOMIZERS 


Babcock & Wilcox Co 
*Duratex”’ 
Rear of boiler 

,837 


Manufacturer 
Type 

Location —_ ; 
Heating surface, sq.ft........ 


DRAFT EQUIPMENT 
Induced 


American Blower Co. 
Double inlet 


Forced 


a rican Blower Co. 


Manufacturer. 
T Double inlet 


lype. 


Capacity, cu.ft. per min 92,000 each (at 350 deg. F.) 60,000 each 
Number of fans aia One per boiler One per boiler 
Drive, motors, 440-v. vari- 

able speed. A.C.-150 hp. 75 hp. 

CHIMNEY 

Type : Steel, brick lined 
Number of boilers per stack 3 
Height above grate 146 ft. 8 in. 


Diameter at top, inside, ft 


How supported...... Building steelwork 


MISCELLANEOUS 


Type 


3 EQUIPMENT 


Size 


500 g.p.m. 


No. Equipment 
| Boiler wash and 
fire puliip.... 


Manufacturer 


3-stg. tur. driven A. 8S. Cameron Steam 


Pump Works 


Ross Heater& Mfg.Co. 
Ross Heater & Mfg.Co. 


2 Extraction heat- 
ers.... 

1 Mekeup heater 

3 Boilergoot 
blowers... ... 


Str. tube, closed... 
Str. tube closed... 


14.80 sq.ft. 
220 sq.ft...... 


Valve in head.... 22 units per 


oiler. 


7,500 gal. per 
hr 


Diamond Power Spee- 
ialty Co 


1 Watersoftener.. Zeolite 


7” Permutit Co. 
2 Makeup pumps Stasto-ctaze, motor 
_ ee 


50 gal. per 

min. . Allis-Chalmers Mfg. Co. 
1} Air Compressor Self-contained. . 225 cu.ft. per 

min... Westinghouse Traction 

Brake Co. 
1 Turbine-room 
crane....... 4 a.c. motors, 440- 
volt..... 100 tons. Whiting Corporation 


VALVES, METERS, PIPINGS, ETC. 
Manufacturer 


S.C. Regulator Mfg. Co 
New ern Equipment Co 


Equipment 
Feed pump governors and drainage control 
Feed-w ater regulators. . 

Safety valves 
Blowoff valves. 


Edward Valve & Mfg. Co. 
High-pressure steam gate valves and piping.. 


Edward Valve & Mfg. Co. 


Sargol welded eee. . 5 Crane 
Pipe covering. . Se eee ee ee Johns-Manvilfe, Ine. 
a i coc Sc. oi ao’ odo cacao Samer (Lewis M. Ellison) 

7 (Bailey Meter Co.) 
Indicating steam gages.................000. Crosby Steam Gage & Valve Co. 
Recording thermometers.................++- The Foxboro Co., Inc. 
Feed-water meters (Venturi)................ Builders Iron Foundry 


Steam-air flow meters................... Bailey Meter Co. 


Conse idated Safety Valve Co. 


NORTHERN ILLINOIS 


COAL HANDLING 
Toand from storage piles by 20-ton locomotive 
cranes, 140 tons per hour...... 
From cars to bunkers by belt conveyor system, 
140 tons per hour, built by ears 
Track hopper to conveyor...... ; 
From feeder to Bradford breaker....... 
From breaker to end of boiler house above’ 
bunkers Laer nes 
Distributon to bunkers. . 
Refuse from Bradford breaker. . 


Browning Co. 


Koppers Co. 
Duplex shaking feeder 
36-in. belt conveyor 


Series of 3—24-in. belts 
24-in. belt and tripper 
30-in. belt 


Total length of belting used, ft.............. 2,565 
Total horsepower of conveyor drive.......... 72.5 
Horsepower of breaker drive 125 


Crushed coal weigned by weightometer on con- 
veyor... ; ec 
Coalin cars w eighed by track seales........... 


HOUSE SERVICE PUMPS 


Manufacturer. A.S.Cameron Steam Pump Wk: 
Number 2 


Capacity, gal. permin.................... 750 
Heac BRN IS co healun 3,10 aia oy d tararacers once’ 135 
Number of stages...........----++recreres a , P 
i { 40-hp. turbine, 2,800 r.p.m. 
Ne poe oS: Succtar noes RASS RET as : 50-hp. motor, 1,800 r.p.m. 
BOILER-FEED PUMPS 
Manufacturer..... A.S.Cameron Steam Pump Wks 
I ea re te oars. cy ita bern aie eit 3 
Capacity, gal. per ROS SETA 500 
Se eer ere 460 
RN ey OEE o ada ISAs ginal rnc acacia es 5-stage Seshine ne pumps 
cate cieutengsentkeetweac sees ntene wo 2,27 r.p.m. 
od. 
One 350-hp. 1,750-r.p.m. motor 
TURBO-GENERATOR 
Manufacturer................ Allis-Chalmers Mfg. Co. 
ype. ee eee ere Single-cylinder reaction 
Re ae ea Sie tu caare alee 77 
ene eee es eee 1,800 
Pressure at throttle, Ib. ee 50 


Superheat, deg. F 

Type of generator 

Ventilating air, cu.ft. 
Exciter, direct-connected, kw 


240 
srsisesie etaracacwiae ca Sg 60-ceyele, 12,00. -v. 
saan usta aT 75,000 


Rip wanker, 75,008 cu.ft... . 6 ccccccces Carrier Air Conditioning C: 
CONDENSER 

NN soos, Ge Olteers in Binal ee Allis-Chalmers Mfg. Co. 

RN iirc, cia Zh eee di then® & acid seieete Horizontal two-pass eylindri: ::] 


Tube surface, sq. i RT EOS tea ; 
Tubes, | in. o.d., No. 18, SE ene 70 per cent copper, 30 per cen 
zinc 
Circulating pump: 
6 in. horizonta: pump driven by 300 hp. 
2-speed induction motor; capacity 35,000 
.m., 390 and 435r.p.m. 
Gealenente pumps: 
2 two-stage, 600 g.p.m., eacn driven by 50 hp. 
constant-speed induction motor...... 5 
Air pumps: 
2 two-stage, vactor steam jet; ranseshigie 30 
cu.ft. of free sieaaaih at lin. abs.. : 
Type of screens... 


Allis-Chaimers Mf. Co. 
Allis-Chalmers Mfg. Co. 


Croll-Reynolds Engineering © 
Stationary 


Ne et eee Sra ee Variety Fire Door Co. 
ELECTRICAL EQUIPMENT 
Electrical installation...................... Wm. A. Pope 


Main oil circuit breakers: 
12,000-v., 2,000-amp., truck type.. 
33.000-v., outdoor type... 
Auxiliary power oil circuit breakers: 
Seventeen 600-amp., remote controlled, | 
° ~_ ee ‘ Condit Electrical Mfg. Co. 
Two 2,000-amp., remote ‘controlled, sol. op. S 
Westinghouse Elec. & Mfg. Co 


Condit E lectrical Mfg. Co. 
Gener 1 Electric Co. 


Motor-generator set for battery charging. 
Generator, 25-kw., 170-v., 2-wire, d.c. 
Motor, 40-hp., 440-v., 3-phase, 60-cycle, in- 

duction 

Transformers, four 12,000/33,000-v. 


oil ins., 


water-cooled................ ace General Electrie Co. 
Transformers, four 12,000/132,000-v. oil ins., 

Se SES Allis-Chalmers Mfg. Co. 
Auxiliary transformers, two 1,800-kva., 

i eee General Electric Co. 
Lighting transformers, two 100-kva., 460/115- 

ER re ere : General Electric Co. 

12, 000 and 


Main disconnecting switches, 
33,000-v.. Delta Star Electric Co. 
M: ~‘ current ‘transformers, 1% 000 and 33,000- 
ss Westinghouse Elec. & Mfg. o. 
Main potential ‘transformers: 
3,200 /110-v., 200-w., indoor........ 
33°000 110-v., 200-w., outdoor. . 
Storage battery, 56 cells, 125-v. _S2amp., 
Reactance coils, 400-amp., IH I-kva. 
Switchboards and instruments 
Voltage reg. equip. and temp. ind. for 12/33-kv. 
AES 
Lightning arresters, 12, 33 and 132-kv 
Feeder regulator, station lighting, 11 kva... 
Switehes, 132-kv.: 
One motor-operated, 145,000-v., 400-amp., 
ee 
One combined 3-pole s.t. disc. sw. with +pole 
sw.gr. and choke coils on same base.. 
Supports 12-kv. bus, unit type.. 
Safety-switch units, 
Cable..... ; 


Westinghouse Elec. & Mfg. 
General Electric Co. 

Electric Storage Battery Co 
General Electric Co. 
Westinghouse Elec. & Mig. © 


1-hr. 


General Electric Co. 
General Electric Co. . 
Westinghouse Elec. & Mife. ‘ 


Railway & Industrial Eng 


Railway & Industriai Eng. ‘" 
Delta Star Electric Co. 

V.V. Fittings Co. q 
SafetyInsulated Wire&Cab 


group control centers... . 





tor 


Ifg. Co 


ifs 


Eng 


Eng 














RANSFORMERS used on a two-phased system 
must be of the single-phase type, irrespective of 
whether single-phase or two-phase power trans- 

formation is to be accomplished. On three-phase cir- 

cuits, single-phase or three-phase transformers may be 
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Transformers Connected for Operation 
on a Two-Phase Circuit 


By B. A. BRIGGS 


The ratio of transformation has been assumed to be 
10:1, therefore the secondary volts will be 1/10 the 
value of the primary volts and, conversely, the second- 
ary current is 10 times the value of the primary 
current. The different expressions for obtaining the 
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Fig. 1—Two Transformers Connected on a Two- 
Phase Four-Wire Circuit 
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Fig. 3—Two Transformers Connected Four-Wire 
Two-Piase on Primary and Three-Wire 
on the Secondary 
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Fig. 2—Two Transformers Connected on a Two- 
Phase Three-Wire Circuit 
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Fig. 4—Two Transformers Connected Three- 
Wire Two-Phase on Primary and Four-Wire 
on the Secondary 















used. Two single-phase transformers of like charac- 
teristics are used to change two-phase power at one 
voltage to two-phase power at another voltage. On a 
four-wire two-phase circuit the two transformers would 
be connected as individual single-phase units and all 
the rules that apply to single-phase circuits hold good 
when applied to transformers so connected. 

Fig. 1 shows twe single-phase transformers con- 
nected on a four-wire two-phase circuit. It will be seen 
that the connections of each transformer are the same 
as if it were connected on a single-phase circuit, as is 
also the ratio of voltages and current, as explained in 
the articles by the author in Oct. 9 and Nov. 6 issues. 


*All rights reserved. 
























voltages and current are given in the diagram. The 
volt-amperes load on one transformer would be equal 
to volts time amperes. For example, on the primary 
side the volts are 2,300 and the current 10, therefore 
the volt-amperes = 2,300 « 10 = 23,000. If each 
transformer is supplying the same amount of load—in 
other words, the load is balanced on the system—the 
load on the two transformers will be double that on 
one, or in this case 23,000 2 — 46,000 volt-amperes. 
Thus the expression VA, — 2E,], = 2 * 2,300 
10 = 46,000 volt-amperes, which is equivalent to saying 
that the apparent power transmitted in a balanced two- 
phased circuit is equal to two times the voltage of one 
phase times the current of this phase. The true power 
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or watts would equal the volt-amperes (apparent power ) 
times the power factor. Where the system is unbal- 
anced, the best way to obtain the total load would be 
to calculate the load on each transformer and take the 
sum of the two. Where the power factor is the same 
on both transformers, the average current can be taken 
as that for a balanced load in the expression, given in 
Fig. 1, and used to determine the volt-amperes. For 
example, assume that the load on one phase is 130 
amperes and that on the other phase 140, the average 
current is (130 + 140) — 2 = 135, and if the voltage 
on each phase is 230, the volt-amperes will equal 2 
230 « 135 — 62,100. 

If it were desired to obtain 115 volts on the secondary 
side, the two sections of winding in each transformer 
could be connected in parallel as for any single-phase 
unit. This would not change the output of the trans- 
formers, since the secondary current would be doubled 
for a given kilovolt-ampere load. 

On a great many two-phase circuits the two phases 
are interconnected so as to use only three wires. Fig. 2 
shows two transformers connected on a three-wire two- 
phase system. In this connection the results will be 
the same as for a four-wire circuit. The current in 
the middle wire on a balanced two-phase load will be 
1.414 time that of the outside wires. This is due to the 
two currents being 90 deg. out of phase with each other. 
On the primary side the current in the outside legs is 
10 amperes; then in the middle leg it will be 10 
1.414 14.14. This is the same rule that applies for 
any two-phase circuit. Likewise, the voltage between 
the two outside legs of the circuit is 1.414 time that 
of one phase. On the secondary side of the transform- 
ers, Fig. 2, the voltage FE, is 230, so that the voltage 
between the two outside legs is E’, — 1.414 E, = 


L414 « 230 = 325 volts. Examination of Figs. 1 and 
2 will show that the voltage and current ratios are the 


same in each case. This is 
amperes and the watts. 

In some cases it may be desirable to convert a four- 
wire two-phase system into a three-wire. This can be 
done as indicated in Fig. 3, which gives a connection 
the same on the primary side as that in Fig. 1 and 
a connection on the secondary side like that in Fig. 2, 
with corresponding values of current and _ voltage. 
Where it is desired to change a three-wire two-phase 
system to one of four wires, a connection like that in 
Fig. 4 is used. In this figure the primary connections 
are the same as those in Fig. 2 and the secondary con- 
nections correspond to those in Fig. 1, and the current 
and voltage would be determined in the same way. In 
the next article the three-phase connections of single- 
phase transformers will be given. 


en 
During the last few years there has been a rapidly 
growing tendency on the part of manufacturers of 
electrical machinery toward the use of flexible connec- 
tions between brushes and brush-holders or some por- 
tion of the brush-supporting rigging. These flexible 
connections are usually termed shunts or pigtails. 


also true for the volt- 


Some of the reasons making the use of such a con- 
nection desirable are the elimination of the voltage drop 
between brushes and brush-holders, the prevention of 
the passage of load current through the tension spring 
of the brush-holder, the reduction of side burning and 
the insuring of equal distribution of current among 
all the brushes. 
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Steam Boilers 


A Catechism by Warren Hilleary Served in Small Doses and 
Extending Over a Number of Issues 

13. Why are ferrules sometimes used between tubes 
and tube sheets? 

To fill the gap between tube and tube sheet when 
it is inadvisable to expand the tube to the extent some- 
times required to fill the hole. These ferrules are used 
when the hole in the tube sheet has been unduly 
stretched by the expander; also, when it is desired to 
increase the surface contact between the tube and tube 
sheet and thus reduce the possibility of leakage due to 
the unequal expansion at this point. Ferrules are fre- 
quently used for this purpose on the firebox end of 
locomotive boiler tubes. , 

14. Of what material are ferrules generally made? 

Copper. 

15. Why is copper used? 

Because it is pliable and not easily corroded. Its 
pliability enables it to fill slight depressions in either 
the tube or tube-sheet surface, and its non-corrosive 
nature prevents leakage, due to any wasting away of 
metal. Steel and brass are also used, but infrequently. 

16. What is the method of installing a new boiler 
tube, assuming that the old tube had already been re- 
moved? The hole in the sheet is % in. larger than the 
diameter of the tube and no larger tube is available. 

Preferably by inserting copper ferrules. Sometimes 
the tube end is heated to just a white heat, then 
bumped on a block of hard wood until it is upset to 
increase its diameter a sufficient amount, after which 
it is put in a lathe and turned to the desired diameter. 
This latter practice is not generally approved. 

17. On locomotive boilers is it customary to have fer- 
rules on the furnace ends of the tubes or on the forward 
ends, or on both ends? 

Generally on furnace ends only. 

18. Why should the rear ends of locomotive iubes be 
secured to the frurnace tube sheet in a manner different 
from that followed in securing the front ends of such 
tubes to the forward tube sheet? 

On account of the greater tendency of the furnace 
tube sheet to move and on account of the higher tem- 
perature of the gases where they enter the tube, it is 
more difficult to keep the tubes tight in the furnace 
ends. Hence, ferrules are generally used on the furnace 
end only. 

19. Why are hollow staybolts sometimes used? 

That they may show leaks when broken. 

20. What causes such frequent breaking of locomo- 
tive-furnace staybolts? 

Much greater and more rapid expansion of the fur- 
nace sheets than of the outside sheets and also because 
of the tendency of the furnace to move about though 
the jarring and vibration of moving locomotives 

21. Where should the fusible plug be located in loco- 
motive-type boilers? 

In the highest point of the crown sheet, preferably 
near its center if only one plug is used. If two plugs 
are used, one should be located between eight and 
twelve inches from the forward end of the crown sheet 
and one the same distance from the rear end. If three 
plugs are used, one should be in the center and one 
eight to twelve inches from either end. 

22. What is a submerged-tube vertical boiler? 

One in which the water space extends above the level 
of the top ends of the tubes. 
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Spray-Pond Installation of the 
Fort Worth Power & Light Co. 


By F. H. ROSENCRANTS 


One of the largest spray ponds in this country has 
recently been placed in operation by the Fort Worth 
Power & Light Co. at Fort Worth, Texas. The con- 
struction of this pond involves a number of features 
that will be of interest to engineers. The initial in- 
stallation has a capacity of 133 cu.ft. of water per 
second (60,000 gal. per min.), and provision has been 
made to extend this pond to a capacity of 178 cu.ft. 
per second (80,000 gal. per min.). The general layout 
of the pond is shown in Fig. 1, and the pond in opera- 
tion is shown in Fig. 2. 

The nozzle groups spaced 13 ft. on centers in one 
direction and 26 ft. in the other direction, are made 
up of 7 nozzles, each having a capacity of approximately 
0.07 cu.ft. per second (30 gal. per min.) when operating 
under a pressure of 7 Ib. per sq.in. The area of the 
pond is such as to provide for the cooling of approxi- 
mately 0.5 gal. per min. per square foot of pond 
surface. 

Circulating water for the Fort Worth steam plant is 


——————— 
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Fig. 3—Shows Central Supply Line 


considerably upstream from a dam placed across the 
river. The discharge from the plant returns to the 
river just above this dam. From this it will be seen 
that a part of the hot water from the discharge flows 
over the dam, and the difference between this and the 
amount entering the intake will be 
recirculated. With the growth of load 
the temperature rise in the river 
reached a point considered prohibi- 
tive, and the decision was therefore 
made to install the spray pond to sup- 
plement the surface cooling already 
obtained in the river. The spray 
pumps take their suction from a point 
between the intake and discharge 
serving the condensers, and the dis- 
charge from the pond returns to the 
river at a point close to the condenser 





future == 
exterssiorr” 
Fig. 1—General Layout of Pond 


drawn from the Trinity River. During a portion of 
the year the flow of the river is inadequate and recircu- 
lation of a portion of the water is, therefore, required. 
As laid out at the present time, the intake 1s at a point 














Fig. 2—Pond in Operation 
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intake. 

As noted in Fig. 3, the central sup- 
ply line is wood-stave construction, 
and a material saving as compared 
with either a cast iron or steel pipe was thereby effected. 
This line is 60 in. in diameter and is made of 23-in. 
creosoted Douglas fir staves, banded for an operating 
pressure of 100 ft. head. The bands themselves, to- 
gether with the pipe, were given a heavy coat of Cali- 
fornia asphaltum, and as a further precaution against 
deterioration the entire pipe was then incased in con- 
crete, the thickness of the concrete being approximately 
6 in. and applied without reinforcing. Fig. 4 shows the 
form work and reinforcing in place for making a bend 
at the point where the main supply line from the pumps 
joins the line through the middle of the pond. 

Most of the distributing pipe is cast iron, but as an 
experiment two cross lines of the pond were made of 
wire-wound wood-stave pipe. With the prevailing 
prices of cast-iron and wood-stave pipe at the time of 
installation there was but little saving effected. It is 
possible, however, to obtain prompt delivery on this 
character of pipe, and this, together with the ease of 
handling, makes it attractive for rush jobs. This sec- 
tion was installed purely as an experimental move, and 
careful observations will be taken from time to time 
in the hope of obtaining information as to the durabil- 
ity of the pipe for this service. The pipe is made of 
creosoted Douglas fir, and after installation a coat of 
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California asphaltum paint was applied, followed by a 
covering of 8-0z. duck securely tacked to the pipe, which 
in turn was finally painted with asphaltum. 

The design of a large pond is always a compromise 
between such factors as cost of installation, character 
of site available and efficiency of cooling. For maxi- 
mum efficiency of cooling the nozzles should probably be 
spaced along a single pipe line on fairly wide centers 
with the length of the pipe line perpendicular to the 
prevailing direction of the wind. It will be readily 
apparent, however, that such construction would be 




















Fig. 4—Forms and Reinforcing in Place 


prohibitive in cost, and there are few instances where 
a site is available for such construction. Such being 
the case, it is necessary in practice, at the expense of 
efficiency, to obtain greater concentration of nozzles 
supplied from a distribution system built on the tree 
system of mains and branches. Just how far this con- 
centration of nozzles may be justified is a difficult 
problem to solve and one concerning which little exact 
information is available. The factors effecting this solu- 
tion include air and water temperature, air humidity, 
direction and velocity of the wind, exposure of the pond 
—that is, whether out in the open or protected by trees, 
hills, buildings, ete.—value of site available, cost of 
materials and labor, and the value of a degree of cool- 
ing measured in terms of fuel saving. 

Careful data that should be of considerable value in 
the design of subsequent installations are being taken 
at the present time on the Fort Worth Pond. At best, 
however, such research as is carried out on this or any 
other single installation, can by no means be exhaus- 
tive, but, supplemented by similar research on other 
ponds, forms a helpful guide in the design of future 
installations. 


Observations on the Solid-Injection 
Engine 
By P. H. SCHWEITZER 
Progress of solid-injection engine design has been 
very distinct in the last decade, designs have been per- 
fected and fallacious theories eliminated. The success 
of a solid-injection engine depends on so many vari- 
ables that one cannot but wonder that the pioneer ex- 
perimenters attributed the failure of certain types to 


the failure of the principles involved rather than to 
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some minor difficulty. Types that were previously con- 
sidered wrong in principle have been developed into 
successful machines. At the present time no single 
fundamental idea of construction has had a general 
acceptanse. 

Usually, the historical development of machines is 
selective. From a large number of types one or two 
survive, while the others are discarded as inefficient. 
On the other hand, the development of the solid-injec- 
tion oil engine has been just opposite to this. There 
are now more types than ever before. This shows that 
the old ideas and restrictions were wrong. But it should 
be clear to all that the dozen different types and prin- 
ciples cannot be equally good and efficient. There ought 
to be one or two among them, based on superior prin- 
ciples, which should ultimately be the most successful. 

Theories and opinions concerning oil combustion are 
far from being uniform. The Price engine has been 
built with two spray nozzles opposite each other on the 
sides of the cylinder, with the idea that the two sprays 
meet in the middle of the chamber, producing a good 
mixture and combustion. The engine is a success. 
Lately, the Falk engine with a 19-in. bore has been built 
on this principle, and the report of the engine in Power, 
July, 1923, emphasizes this action of breaking up the 
spray. The sprays have to travel 93 in. before meeting. 
Hesselman made calculations and came to the conclu- 
sion that an oil spray under similar conditions does not 
penetrate more than & in. no matter how high the 
initial oil pressure. He built a successful engine on 
this principle and caused the air to rotate in order to 
deliver the necessary oxygen particles to every oil par- 
ticle. 

H. F. Shepherd stated in a paper read before the 
American Society of Mechanical Engineers that he had 
made experiments in atmospheric air and in water and 
was of the opinion that the spray is able to penetrate 
a few inches at any rate. The writer cannot agree 
with him on the assumption that water offers more 
resistance to the spray than compressed air. It is high 
time to obtain positive knowledge regarding the be- 
havior of the oil spray in compressed air. 

It is a fair assumption that atomization alone, if it 
is carried far enough, is sufficient for combustion. The 
true Diesel depends almost entirely on atomization. It 
has been observed that the preheating of the injection 
oil and air causes detonations. In a solid-injection en- 
gine, if the atomization is carried to this extent, using 
many small holes in the nozzle, the spray will not have 
the energy to penetrate deep enough to meet the neces- 
sary number of oxygen particles. With more than five 
holes we have unfavorable results. For the same rea- 
son the use of spiral grooves to give a whirling of the 
spray should be discouraged. 

At the German Diesel convention in 1923 Professor 
Alt expressed doubt about the part of vaporization in 
combustion. The argument was that some oils have 
an ignition temperature many hundred degrees higher 
than their boiling point. The ignition temperature of 
some other oils is equal to or somewhat below the 
boiling point. If vaporization is essential for burning. 
then one should expect that the higher the ignition tem- 
perature above the boiling temperature the better the 
combustion, because the oil and air have more oppor- 
tunity to mix. No such thing has been observed. 

It is known that the ignition point is determined 
mainly by the temperature and that compression has 
little effect upon it. Tizard has advocated the theory 
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that the ignition temperature is that temperature at 
which the slow combustion of the fuel vapor with air 
evolves heat at a slightly greater rate than it is being 
dissipated by conduction. Hence ignition temperature 
depends on the rate of loss of heat and is different in 
turbulent air and in stagnant air. Experiments with 
and without fan show differences in ignition tempera- 
ture of 120 deg. F. This checks with the observation 
that the ignition temperature in the engine is generally 
higher than that measured outside. 

The indicator diagrams of solid-injection engines 
show an explosive action. This is generally considered 
advantageous and essential for the dissemination of 
vapor. The writer believes a flatter combustion line 
would be desirable, provided it would not lead to after- 
burning. A better control of the fuel injection as to 
spray action and accurate delivery in quantity and tim- 
ing might lead to this end. 


Laying Out a Reversing 


Valve Gear 
By HARRY CORNELL 


HILE the majority of engineers thoroughly under- 

stand the mechanism of the slide and Corliss 
valve gears, few are equally versed in the action of the 
several reversing gears. In view of the thousands of 
reversing engines used in hoisting service, merchant 
marine and similar work, as well as locomotive service, 
a short method of laying out such a gear should be of 
interest. 

There are a number of gears other than the Stephen- 
son Link, including the Joy, Gooch, Walschaert, etc. 
For the purpose of demonstration the gear frequently 
called the Southern, but which, divested of all construc- 
tional additions, is known in different quarters as the 
Charles Brown, Marshall, Bremme, Klug, Wyllie and 
Strong, will be used. 

This mechanism did not receive treatment by Auchin- 
closs in his excellent book on “Link 
and Valve Motions,” but Auchincloss 
does teach his students to lay the con- 
stituent elements of link motions in 
the positions desired at different 
crank and piston positions and to 
determine points of suspension and 
proportions that cause the valve gear 
to assume appropriate positions. 

Referring to Fig. 1, vertical dis- 
tance D to E, which is equal to twice 
the steam lap plus twice the lead of 
the valve, is 4 of the vertical distance 
A to B, which is laid out equal to the 
diameter of the eccentric circle. The 
ratio of the short division DF to the 
long division FA of the eccentric rod 
must then be 1 to 6. The bell crank 
Y is shown in the two cutoff positions, 
the distance L being equal to twice the 
steam lap of the inside admission 
valve to which it is directly connected. 

With S and S’ as centers the arcs T and T’ are struck 
with a radius equal to the length of the transmission 
link shown in two cutoff positions as S’ DP’ and S E. 

ln the mechanism shown in Fig. 1, the length of the 
constraining link G which controls the motion of the 
intermediate point F' in the eccentric rod, and the radius 
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of the are OW which represents the center line of curved 
guide or the pivot spacing of the reverse yoke J, exer- 
cise a potent influence in causing either equality or in 
equality of cutoffs. 

Robert Wyllie, whose valve gear is described in Engi- 
neering, Nov. 12, 1886, mentions equalizing valve travel 
and cutoff by the assignment of an appropriate length 
of the link designated in Fig. 1 as S’ D’, but the relative 
positions of the valve chamber and the cylinder fix to 
some extent this proportion. Other designers have 
neglected to discuss this point. 

In constructing the diagram, Fig. 1, the writer elected 
to lay out for inequality of cutoffs and made this in- 
equality of greater value than practicable for the pur- 
pose of giving emphasis to the desirable qualities of a 
later cutoff at the back end of the cylinder than at the 
head end. 

Some will disagree with me on this point, because a 
5-in. piston rod has less than 3 per cent of the area of 
a 30-in. piston. But where saturated steam is used, a 
piston rod coming into the cylinder from the atmosphere 
acts more or less as a moving surface condenser. 

In the layout the eccentric rod was laid in positions 
AFD and BFE, for front and back dead centers re- 
spectively, and in positions A’ F’” D’ and B’ F” E, re- 
spectively, for cutoffs at the head and back ends of the 
cylinder; and there were established three points F”, 
F and F”’ which were considered as stations in an are 
whose radius is found by locating the point of suspen- 
sion W. This point can be found by trial arcs or by 
determining the intersection of bisectors as shown in 
Fig. 2. This determines the length of the constraining 
link or radius rod shown in two positions, WF” and 
WF’, Fig. 1. 









Fig. 1—Reversing valve gear 


Relative to the behavior of this valve gear in loco- 
motive service, it is adversely affected by the vertical 
displacement of the axle due to flexing of the spring 
rigging, and it has been found to set up an objection- 
able synchronous vibration. 

When the arm C and the bell crank Y are caused to 
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move downward, the link G is in compression and there 
is pressure exerted on the upper face of the slot in the 
curved guide J. Where the arm H is caused to move 
upward, the link G is in tension; there is pressure 
exerted on the lower face of the curved guide J, and the 
effect of this alternate pressure upward and downward 











Fig. 2—Finding center of are 


is evidenced by the springing of the curved guide J, 
especially at times of poor lubrication and heavy 
throttle. 


Power Supply for Governor 
Pumps 


BY RALPH BROWN* 


Uniess the load cn a hydraulic turbine closely corre- 
sponds to that percentage of gate opening to which the 
gates will be moved by hydrostatic pressure when the 
governor pressure fails the speed of the unit must 
necessarily increase or decrease. Even if the load was 
such that the gates were in the balanced position—that 
is, had no tendency to move when the governor pres- 
sure was reduced to zero—any change in load, or an 
electrical disturbance, wouid require a different gate 
opening, and as the gates could not be moved by the 
governor, load changes would cause the speed to vary. 
The usual result of a complete loss of governor pressure 
is that the generating units soon attain runaway speeds 
unless the gates can be promptly brought under control 
by mechanical or hydraulic hand control. 

Although most hydro-electric units are designed to 
stand the runaway speeds to which they may be sub- 
jected due to a loss of governor pressure, it is apparent 
that units thus beyond control would not be available 
for supplying energy for commercial purposes. For 
this reason, and because it should always be possible to 





*The Great Western Power Company. 
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stop quickly a unit that may develop trouble, either of 
an electrical or mechanical nature, to prevent further 
damage and to limit the stresses imposed upon the rotor 
and runner, it is essential that the governor-pressur: 
system be even more reliable than the excitation system. 

If a central excitation system fails, a total interrup- 
tion to the station affected will result, but the speeds 
of the generating units need not exceed their norma! 
values unless the governor pressure is lost because of 
the excitation failure. 


OPERATION BY STORAGE BATTERIES 


If, as is the case in a few stations, ample storage- 
battery capacity is available for the operation of sufii- 
cient pumps to maintain the governor pressure for at 
least a brief period, and the motor circuit is not sub- 
jected to excessive voltage variations during norma) 
operation, the installation of direct-current motor- 
driven pumps will insure a reliable source of governor 
pressure. When direct-current pump motors are oper- 
ated from the exciter bus and no storage battery is 
employed, failure of the excitation system is likely to 
cause a loss of pressure at a time when the turbine 
gates should be moved to the no-load position and 
held there. 

If. as is usually the case, the exciter turbines 
can be brought up to speed by a mechanical type of 
hand control or by a quick-acting hand pump, so that 
they can be operated without governor pressure at 
least long enough to restore this pressure to normal. 
direct-current pump motors are suitable, provided a 
reasonably constant exciter bus voltage is maintained. 

When the field windings of large generators are 
operated in parallel with station auxiliaries, the high 
voltage that will appear if the field winding burns cpen, 
may play havoc with the pump motors, and for this 
reason lightning arresters should be installed to lessen 
the effects of this transient voltage. 

If an exciter is connected to an alternating-current 
motor in a station in which a number of interconnected 

















Fig. 1—Motor-drivn governor pump to which « 
hydraulic turbine may be connected by a clutch 


transmission lines terminate, sufficient energy cal 
usually be obtained from the transmission system to 
operate the exciter set, thus converting alternating cur- 
rent into direct current for operating the governor 
pumps. Hence, with a dual-driven exciter immediate 
attention might not need to be directed to the turbine 
if energy was available from any source for the opera- 
tion of the motor. In those plants where genera(or 
voltage regulation is obtained by automatically varying 
the exciter voltage through wide limits, direct-curre™ 
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motors cannot be operated from the exciter bus, and 
this is one of the reasons that alternating-current mo- 
tors are usually employed to drive the governor pumps. 
If the governor pumps are operated from a station 
service bus normally supplied by alternating-current 
generators driven by auxiliary turbines failure of the 
main-unit governor pressure is unlikely to occur be- 
cause of any local electrical disturbance. Since the 
auxiliary bus is separated from the.main, or generator, 
bus, the operation of the governor-pump motors is thus 
made independent of any disturbance confined to the 
transmission system or the main bus. , 




















Fig. 2—Water-operated plunger pumps 


By interposing a transformer between the auxiliary 
and main buses, the auxiliary turbines may be operated 
at maximum output if desired, energy in excess of 
that required for station auxiliaries being supplied to 
the main bus through the transformer. With the buses 
paralleled in this manner, relays should be employed 
to separate them in event of trouble, for without this 
protection any disturbance affecting the main bus would 
also affect the auxiliary bus. Auxiliary turbines are 
however, rarely employed except in the largest hydro- 
electric plants. 


AN ECONOMICAL SYSTEM OF GOVERNOR- 
PUMP OPERATION 


In many stations the governor pumps are operated 
by alternating current obtained from the main bus, 
and such an arrangement is simple and cheap. But if 
the main bus becomes de-energized, the governor pumps 
will be inoperative. If the power interruption is of 
brief duration, it is probable that the accumulator tanks 
alone can supply sufficient energy to insure normal sped 
regulation. If, however, the pumps cannot be started 
within a few minutes, the governor pressure will be- 
come too low to overcome the hydrostatic pressure 
acting on the gates. 

Cases are on _ record where electrical troubles, 
originating in the station but sometimes involving the 
transmission lines, have resulted in a complete loss of 
governor pressure. Under these conditions the rapid 
restoration of service was seriously handicapped be- 
cause of too much dependence placed on governor pumps 
driven by alternating-current motors. 

If water is used as governor fluid, frequently suffi- 
cient pressure can be obtained from a spring, storage 
tank or the penstocks to move the turbine gates in 
event of governor pressure failure. When such an 
auxiliary pressure supply is available, the turbines can 
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be operated on hydraulic hand control independently 
of any pump. 

Since it is not practicable to obtain sufficient pres- 
sure to move the gates by gravity when oil forms the 
governor fluid, an auxiliary pressure supply can best 
be obtained from what is usually termed a hand-control 
pump. If the operation of such a pump is entirely 
dependent upon alternating current, the hand-control 
pressure is likely to fail in event of a power interrup- 
tion, in much the same manner as the governor pressure. 

If the governor pressure fails and no auxiliary pres- 
sure is available, the only course is to move the turbine 
gates by some form of mechanical control or by a manu- 
ally operated pump. As the efforts of one or two men 
may be required for fifteen minutes to close the gates 
on a large turbine with either type of control, this 
method of speed regulation is useless except for the 
operation of one unit for supplying power to station 
auxiliaries. 

Considering the importance of maintaining governor 
pressure, as well as the danger of electrical troubles 
developing, the best practice appears to be to arrange 
the governor pumps for dual drive with a motor and 
turbine, unless a reliable source of power is available, 
such as that afforded by an auxiliary turbine or storage 
battery. 

By coupling a small hydraulic turbine and an induc- 
tion motor to the pump, the unit can be operated so that 
the pumping load will be assumed by the turbine in 
event of voltage failure, while if the supply of water 
to the turbine is interrupted, the load will be trans- 
ferred to the motor. By selecting a well-designed tur- 
bine and passing the water through suitable strainers, 
there is little likelihood of the pumping load being 
transferred to the motor because of turbine trouble. 
The induction motor, however, acts as an effective 
governor, because it will operate as a generator if 
excess water is applied to the turbine and as a motor 
if the water supply is deficient, in either case main- 
taining the speed of the pumping unit nearly constant. 

If the bus voltage fails at a time when excess water 
is applied to the turbine and no governor is provided, 
the speed of the pumping unit must increase and the 
design should be such that the unit can operate at 
runaway speed without damage. In many cases it will 
be found practicable to couple the pump, motor and 
turbine together without gearing of any kind, and such 
a combination as this will form a dependable pumping 
unit. Governor pumps may be arranged for turbine 
drive only, but in such a case the speed regulation and 
the desirable stand-by service afforded by the operation 
of an induction motor is not available. 

In a few plants duplex steam pumps have been 
arranged to operate from penstock water, with fair 
results, but the low efficiency and high maintenance 
costs of :such pumping units have apparently prevented 
their extensive use in hydro-electric stations. 


Piping that leads air to and from the various regu- 
lating devices on air compressors deserves serious con- 
sideration. In the first place, as distances may be 
appreciable, it is well to provide good-sized connecting 
piping so that a sufficiently large volume of air may be 
passed to operate the regulators promptly. Nothing less 
than 3-in. piping should be used even for moderate dis- 
tances. 
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Action of 
Unaflow Engine 


By W. TURNWALD 


OST of the condensing high-speed unaflow 
engines have the common characteristic that 
excessive lead or too early opening of the steam 
valve produces a pounding in the reciprocating parts 


at heavy loads. The effect is most noticeable on crank- 
and crosshead-pin bearings and requires frequent 











Fig. 1—Low Load Diagram of Unaflow Engine 


attention. Therefore a valve-gear adjustment that will 
limit the lead of the valve to such an amount as to 
insure a quiet-running engine is necessary. 

Such an adjustment, owing to the characteristies of 
the governor eccentric most widely used, does not 
produce a satisfactory steam distribution at light loads. 
This condition is illustrated in Fig. 1, which represents 
a typical light-load indicater diagram of a condensing 
high-speed unaflow engine. 

The admission pressure, as registered by the indi- 
cator, is not more than two-thirds of the throttle pres- 
sure at the head end and one-half that at the crank end. 
The cause of this very appreciable pressure drop was 
found in the governor eccentric, which was of the con- 
cave type and, as will be shown later, decreased both 
lead and lead angle with decreasing cutoff. The low 
final compression pressure, which in these engines 
rarely exceeds 80 lb. per sq.in., makes the necessity 
for correct valve timing more pronounced. 

The natural effect of such low admission pressure 
is an increase in steam consumption, because the water 
rate_obtained rightly belongs to the steam-consumption 
curve of the lower initial pressure. The result is, that 
the best point of the steam consumption curve is moved 
toward higher mean effective pressures without attain- 
ing as low a value as it rightfully should. 

The lowest point of the steam-consumption curve of 
a unaflow engine, when plotted against load or mean 
effective pressure, is always an indication that there 
is a certain amount of initial condensation and other 
losses present. A perfect engine, or an engine with 
adiabatic expansion and compression, the latter of the 
same stroke as that of the actual engine and with a 
clearance volume so as to bring the final compression 
pressure up to initial pressure, will have a steam- 
consumption curve that shows a steady increase begin- 
ning with the smallest mean effective pressure. The 
starting point of this curve represents the steam con- 
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sumption of the engine operating on the Rankine 
complete expansion cycle. 

These conditions are shown graphically in Fig. 2. 
The lowest curve represents the steam consumption of 
the perfect engine. The heavy full-line curves denote 
the steam consumption per indicated and brake horse- 
power-hour of the standard two-valve, flywheel-governor, 
horizontal unaflow engine. The heavy dashed curves 
show the water rates that could be obtained with such 
engines provided the steam distribution at partial loads 
was perfect. Finally, the light dashed curves are 
steam-consumption curves, pertaining not to the engine 
throttle pressure, but to pressures equivalent to the 
dead-center pressures of the actual engine at partial 
loads. 

The compression pressure of condensing unaflow 
engines does not, by a wide margin, reach the initial 
pressure or steam pressure at the engine throttle. As 
in the case of Corliss engines the pressure in the cylin- 
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Fig. 2—Effect of Load on Steam Consumption 


der has to be built up and can be done only while the 
piston is at dead center and moving relatively slow. 
It is therefore imperative that the valve opening be 
timed right and that the valve open early enough to 
allow the pressure to build up before the piston gets 
under way. 

The terms “lead,” “lead angle” and “valve opening” 
are illustrated in Fig. 3, whieh is self-explanatory. The 
determining feature of a governor eccentric is the 
eccentric center curve; that is, the curve drawn by 
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the center of the resultant eccentric while the governor 
weight moves from inside to outside position. Two 
such curves are shown in Figs. 4 and 5. The one termed 
coneave, Fig. 4, is most commonly used with flywheel 
governors and is produced by an eccentric that is 
pivoted at a point relatively distant from its center. 
The convex curve, shown in Fig. 5, uses a primary or 
fixed eccentric with a secondary eccentric mounted on 
it, which latter is actuated by the governor. 

The curves shown in Figs. 6, 7 and 8 are based on 
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therefore would be possible with the convex eccentric, 
which would tend to improve the valve opening for early 
cutoff. 

Turning now to Fig. 6, which shows valve opening 
plotted against cutoff, it will be seen that the convex 
type of eccentric produces a considerably larger valve 
opening for early cutoff. As indicated by the upper 
curve of the same figure, this increase in valve open- 
ing or valve lift amounts to fully 75 and 50 per cent 
for 10 and 20 per cent valve-gear cutoff, respectively. 
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Fig. 3—Eccentric Diagram 
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the assumption that the eccentric operates a slide or 
piston valve, and the effect of the angularity of either 
connecting or eccentric rod is ignored. It is further 
assumed that the ratio of maximum to minimum eccen- 
trie travel is the same in both cases, which also applies 
to the maximum lead. 

A comparison of the two types shows that the convex 
type of eccentric gives a longer admission range, which 
in the present case is 62 per cent, as against 55 per 
cent. This is due to the fact that the total angle of 
valve opening is the same for both types, but that 8.5 
dey. are taken off this angle for lead by the concave 
type. A slight increase of the minimum eccentric travel 


Fig. 4—Diagram of Concave Type 
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Fig. 6—Valve Opening vs. Cutoff Fig. 7—Lead Angle Plotted Against Cutoff 


Fig. 5—Convex Type Eccentric 
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Fig. 8—Lead Inches vs. Cutoff 


This in itself is a valuable feature, because it helps 
to improve the steam distribution. 

The lead angle, or the angle through which the crank 
turns from the point of valve opening to dead cenier, is 
a point of most importance, because too small a lead 
angle or too late an opening of the valve will not allow 
the cylinder pressure to build up to the throttle pres- 
sure. The lead angles of the two types of eccentric are 
shown in Fig. 7. The concave eccentric increases the lead 
angle steadily with increasing cutoff. Therefore the valve 
opens relatively later at early cutoff. The convex 
eccentric gives the maximum lead angle for cutoffs 
between 10 and 20 per cent and gradually reduces it for 
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later cutoffs. Considering both the lead angle and valve 
opening, it follows that the convex type of eccentric 
offers the better means of obtaining full steam pres- 
sure in the cylinder at partial loads. 


TABLE I—LEAD, LEAD ANGLE AND VALVE OPENING 


Cutoff, Lead Angle, Deg. Lead, Inch Valve Opening, Inch 
Per Cent Concave Convex Concave Convex Concave Convex 
5 3 3.5 0.02 0.1 0.05 " 39.3 
10 4 15 0.04 0.16 0.11 0.20 
15 4.6 15.5 0.05 0.21 0.17 0. 28 
20 $3 15 0.07 0.24 0.24 0 36 
25 3.02 14 0.09 0.26 0 31 0 43 
maximum 8.5 0 0.3 0 1.06 1.06 


The lead, or valve opening at dead center, as produced 
by the two types of eccentrics is shown in Fig. 8. 
Again the convex type of eccentric shows the most 
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favorable distribution of lead over the range of admis- 
sion. The maximum lead in this case is obtained at « 
cutoff of about 30 per cent and decreases for earlier 
and later cutoff. The change of lead of the concave 
eccentric is similar to the change in the lead angle ani 
is undesirable. 


To make a comparison easier, the accompanying table 
was compiled which gives valve opening, lead angle anid 
lead for a number of different cutoffs. 

An examination of the chart shows the superiority 
of the convex type of eccentric; if there is any pos- 
sibility of accomplishing the result desired, the convex 
type of eccentric will offer the best chance. 


Some Methods of Storing Coal 





There is a prevailing impression that while coal 
handling and storing machines are economical 
for large plants, the small plant must stick to 
hand shoveling. This article discusses several 
low-priced systems. 





HE science of moving articles short distances, 

or as it is usually termed, material handling, is of 

comparatively recent origin. Unfortunately, while 

a factory may have kept up with engineering progress 

by installing elevators, conveyors and shop trucks, the 

handling of coal, especially in small plants, is often 

performed in the same laborious way followed a thou- 
sand years ago. 

Man is simply a power plant that converts the poten- 











Fig. 1—Cheap method of handling coal 


tial energy in the food eaten into muscular energy, and 
the efficiency of the plant is low. As long as the raw 
materials in the way of food and maintenance items, 
such as clothing, doctor bills, etc., were small, the oper- 
ating cost of handling coal by man power was low. 
There were no capital charges to be carried, since when 
one laborer wore out, another could be obtained without 
any initial investment. It is little wonder, then, that 
the hand-operated scoop shovel long held uncontested 
sway as the cheapest and only feasible way to handle 
coal from the car into storage and finally into the 
boiler furnace. 

Hand shoveling had its defects as has all machine 
operations. Where coal mounted in price, it was dis- 





covered that the man machine could not compare with 
the mechanical stoker in making the last move of putting 
the coal into the furnace. So the mechanical stoker 
came into existence, although for a long time man stil! 
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used the scoop in filling the stoker hopper from the 
convenient pile of coal in the boiler room. 

Not until the cost of moving coal by hand began to 
soar by reason of the higher wages paid, the latter 
being made necessary by the higher charges of food 
and other items, did the mechanical handling of coal 
come into general existence. As is but natural to ex- 
pect, the laborer was displaced first in the large plants 
where the amount of coal placed in storage or consumed 
was measured in thousands of tons per year. The 
resulting saving fully justified the substitution, and by 
reason of the lower handling cost per ton, storage of 
coal became a fixed procedure among the larger con- 
sumers. 

The small plants, meaning those using less than 
10,000 tons a year, have, in the main, continued to rely 
upon manual labor for the coal handling. The cost per 
ton to unload and move coal to the boiler room is high, 
and it is questionable whether the extra burden made 
necessary by storage is not greater than the factory 
gain resulting from having an adequate supply of coal 
during periods of shortage. This is for the reason that 
the average shov2ler cannot throw coal higher than six 
feet. If the storage is to be of considerable tonnage. it 
becomes necessary either to handle the coal two or three 
times to pile it high or to have much ground room to 
enable the shoveler to stock the coal with but one han- 
dling. The latter entails some loss upon recovery by 
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reason of the coal mixed with dirt at the bottom of 
the pile. 

Gwmners of small plants are under the impression that 
coal-handling machinery can be used only in large 
plants on account of the high initial investment. Of 
late years a number ot machines have been designed 


POWER | 97 


In case it is desired to pile the coal to a greater 
height, two or more such conveyors may be placed in 
series, as in Fig. 3. Special machines of 60-ft. span 
may be obtained from a number of builders. 

The cost of such conveyors of course varies with the 
quality of workmanship, length of conveyor belt, size 














Fig. 2 Near view of portable conveyor 











Fig. 3—Conveyors in series for high storage 

















Fig. 4—Bucket and chain elevator 


either specifically for the small plant or are adaptable 
to such. 

One of the first designs of a low-priced machine to 
be adapted for power-plant storage was the portable 
conveyor, Fig. 1. The machine consists, essentially, 
of a belt conveyor that rests in an inclined position 
with the bottom in contact with the coal to be elevated. 
The conveyor belt, which is often provided with slats, 
picks up the coal and delivers it at a height of from 
ten to fifteen feet and at a distance of from fifteen to 
thirty feet dependent on the length of the conveyor. 

A near view of a conveyor of this type is shown in 
Fig. 2. The drive is through a chain belt from either 
a small gas engine or.an electric motor. 











Fig. 5—Another type of bucket conveyor 


of motor, etc. However, serviceable ones may be pur- 
chased for about $600, the prices ranging upward to 
about $800. 

It is not necessary to have a hopper under the rail- 
road track. Usually, the dumps of a hopper csr are 
unlatched and the coal runs out as fast as the conveyor, 
whose base is placed against the rail, can handle the 
material. Operated in this manner, the conveyor will 
handle from 10 to 30 tons an hour. 

The cost per ton of coal placed in storage will vary 
with the kind of coal, wage rate, amount of storage, 
etc. One firm reported its costs to be as given in the 
accompanying table. 

Another type built to meet the retail coal trade’s 
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requirements, but which has been adopted by a number 
of power plants, is shown in Fig. 4. This is essentially 
a bucket conveyor placed upon a suitable frame capable 
of being shifted from place to place. The drive may 
be any form of power available. It is apparent that 
the piling range is limited unless some means of 





Fig. 6—Skip system for storing coal 


moving the coal horizontally after being discharged 
from the elevator, be adopted. 

A somewhat similar design, yet capable of piling a 
greater amount of coal, is shown in Fig. 5. This is an 
adaptation of the well-known bucket-and-chain elevator. 
A hopper with a sloping bottom is constructed under 
the track, enabling the coal, after being dumped from 
a hopper car, to flow to the elevator boot. The driving 
head consists of a train of gears from a 5-hp. electric 
motor. The coal can be discharged from either side of 
the head, and owing to the flexibility of the chutes 
the delivery range covers a considerable angle. Such 
a machine will cost from $800 to $1,000, depending 
upon the height, make, etc. The average capacity is 
around 20 tons an hour. 

A combination of tower and skip bucket appears in 
Fig. 6. Here the coal is elevated by a bucket or skip; 
the hoisting winch is placed at the base of the tower, a 
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gasoline engine or electric motor being used. When 
the skip reaches the top of the tower, its open end fol- 
lows the curve of the track, the coal being dumped into 
the lower hopper. The coal is distributed over a wide 
angle through adjustment of the discharge chute. 

Since low-priced conveyors are available, it would 
seem that no power plant can afford to risk shutdown 
by its failure to carry an adequate amount of storage. 
By reversing the arrangement of conveyors, the coal 
can be handled from the storage to the boiler room, 
bringing about a reduction in the cost of pulling the 
coal in front of the furnace. While the portable con- 
veyor is not suitable for all installations, still it has an 
extensive range of application. 


Eye Protector for the Firemen 


By C. RYE 


We read much about “safety first” and possibly 
more about economy, yet there is a common occur- 
rence that takes place every day in our boiler rooms that 
is contrary to both. We all seem to accept it as an 
unavoidable evil and put up with the costly result. 

It is not unavoidable, however, and its elimination 
pays splendid dividends. The evil referred to is the 
intense brightness and heat to which the fireman has 
to expose his eyes every time the door of a hand-fired 
furnace is opened. 

In an effort to eliminate this evil as much as possible, 
I recently tried out several types of eye protectors. The 
first tried were similar to those used by oxyacetylene 
welders, but as I was exposed to conditions which made 
these neither comfortable nor serviceable, I tried 
smoked glasses. These were next best, but perspiration 
and dust prevented their use. Then a green celluloid 
eye shade was tried with excellent results, and it has 
been used ever since. It allows a free circulation of air 
about the eyes, which is necessary for comfort. 

You will find that there are several kinds of: green 
eye shades, but the one best suited to the fireman’s 
purpose is the kind through which you can clearly see 
the wires of an electric light bulb. The brilliant light 
does not penetrate the shade, yet all portions of the bulb 
are clearly seen. 

The advantage of a good eye shade can hardly be 
overestimated, for with it the fireman can see where 
coal is needed, where he is putting the coal, where the 
clinkers are, and can remove them with the least trouble. 
Then, upon raising the shade, his eyes are in a normal 
condition to observe the water glass or steam gage on 
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In operating oil fuel a study of the appearance of the 
furnace is a good guide to furnace efficiency. If the 
flame is an incandescent white and the furnace walls are 
clearly discernible through it, there is considerable ex- 
cess air present. As the pevcentage of excess air is 
reduced, the color of the flame at the rear of the furnace 
becomes a pale yellow, then yellowish orange, and orange 
red. In general, with a well-designed installation in 
good condition operating with a minimum of excess air, 
the end of the flame farthest from the atomizers is a 
yellowish orange or golden shade. The gases of com- 
bustion are colorless and the seams in the brickwork are 
just discernible-—From U. S. Navy Instructions. 
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Higher Steam Pressures 
Save Little Coal 


E difficulty of generating steam-electric power 
with greater economy was emphasized in a number 
of ways at the recent convention of the A.S.M.E. Cal- 
culations which pointed out means of utilizing higher 
pressure and temperature cycles represented exhaustive 
work. Results in some cases were not strictly in accord. 
The existence of errors in methods of figuring were at 
times pointed out. 

The over-all plant economy with medium pressures, 
around two hundred and fifty pounds, has apparently 
compared favorably with that of many higher pressure 
and temperature plants in operation at the present time. 

In considering equipment for greater economy, the 
questions arise, How far does it pay to go with 
present prices? and How far will it do to anticipate 
future commercial conditions? Another factor is that 
almost every plant has special problems to meet, so 
that general solutions are hardly of great individual 
benefit. While it is theoretically possible to approach 
closely to the Carnot efficiency for the usual tempera- 
tures, present costs do not justify processes so efficient. 
Forty to fifty per cent are mentioned as possible cycle 
efficiencies. 

The practical over-all plant efficiency, however, would 
be expected to be appreciably less. Even under the 
maximum possible conditions the wasted heat from a 
power plant is économically unreasonable. 

The best we can expect in the near future is a kilo- 
watt-hour per pound of coal, representing a waste 
of about three-quarters of the potential heat supplied 
by the fuel to the furnace. 

The intelligent engineer cannot help reflecting upon 
the fact that only one-half the fuel value can eventually 
be utilized from the present outlook, and that about 
one-half of this, or only one-quarter, is practically avail- 
able with the most advanced plant. Higher steam pres- 
sures are desirable at least from the relative increase 
of capacity and perhaps less unit cost. 

In view of the difficulties of engineering the possible 
lack of reliability and the uncertainty of attacking the 
new problems, a question, naturally arises. In the 
pursuit of greater cyclic efficiency are we not neglecting 
the basic fact of saving fuel? 

The stack and condenser losses are inevitable from 
the viewpoint of energy production. However, they 
represent an unwarranted waste of fuel from an eco- 
nomic point of view. 

Little attention is paid to utilizing waste heat, com- 
pared with that of increasing the efficiency of energy 
production (leaving privately owned process manu- 
facturing plants out of the question). It appears that 
more attention should be paid to the basic fact of 
efficiency utilizing fuel rather than to the extremes of 
efficient energy production. 


\= F.R. LOW, EDITOR 
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How Process Plants 
Can Save Money 


WER has frequently called attention to the great 
possibilities for money saving in the average textile, 
paper, chemical or other hot-process manufacturing 
plant by a fuller understanding of the relation between 
heat and power and by the correct application of back- 
pressure or bleeder units supplying steam to the proc- 
esses. The importance of this method of. fuel saving 
cannot be overemphasized as long as so many plants 
continue to be wasteful in this respect. There are, how- 
ever, still other ways in which process plants can save 
much money. 

In this connection it will be well worth while for any 
engineer or executive concerned with a manufacturing 
process to read H. M. Burke’s article, ‘“‘How a Textile 
Finishing Plant Saves Steam,” as abstracted on page 
109. This gives the details of a remarkable fight that 
was made at the Mount Hope Finishing Company to 
lower the total fuel cost per pound of cloth in a finish- 
ing plant. 

The word “fight” is used advisedly, because it alone 
can aptly describe the tenacity that is needed to put 
such a program across. In any big plant where various 
departments are using large quantities of steam, some 
at high pressure and some at low, it is a practical cer- 
tainty, human nature being what it is, that much of 
this steam is wasted—that is, unnecessarily used. But 
the realization of waste is one thing and its practical 
prevention is another. Where the total fuel cost is 
simply divided up among the various departments on 
the basis of yardage or poundage produced, or any 
other basis except the correct one of charging for 
actual power and steam consumed by the department, it 
is almost impossible to secure any large and lasting 
gains on the consumption end. 

Suppose, for example, that a certain department, 
which may be called department A, is now charged with 
one-fifth of the total power and heat cost of the plant, 
or one thousand dollars out of a total of five thousand 
dollars a month. Now let some relative outsider come 
into the department feeling that steam could be saved 
or that low-pressure steam could be used in place of 
high-pressure steam. In making this suggestion to the 
foreman he probably labors under the disadvantage that 
the foreman knows more about the particular process 
than does the man making the suggestion. In addition, 
the foreman has a natural disinclination to change his 
present methods. Assume, however, that the outsider 
is able to convince the foreman that he can save the 
plant as a whole five hundred dollars a month in power 
and heat by certain changes in operation that will not 
cost the particular department over one hundred dollars 
a month all told in other respects. The foreman sees 
that this five hundred dollars saving will reduce the 
total plant expense for power and heat to forty-five 
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hundred dollars a month, of which he will arbitrarily be 
assigned one-fifth, or nine hundred dollars. Thus, while 
actually producing a net saving of four hundred dollars 
for the plant, a stupid system of accounting will credit 
his department with no savings whatever. Evidently, 
the foreman has no incentive, beyond the company loy- 
alty, to make any change whatever. 

This point is absolutely fundamental. Any system of 
cost keeping that does not normally lead foremen and 
department heads to do the things that will save money 
for the company as a whole is wrong and should be 
changed. The only practical way to save appreciable 
quantities of power and steam at the consumption end 
is to put separate meters on the lines to the various 
departments and charge for the steam, electricity, hot 
water, ete., actually used. The minute this is done, sav- 
ings will begin to appear. This was practically demon- 
strated at the Mount Hope plant, the savings in con- 
sumption alone amounting to twenty-five thousand 
dollars a year. 


Ball and Roller Bearings 


HE development of ball and roller bearings has 

helped materially to put the design and construction 
of bearings on a scientific and engineering basis. One 
of the peculiarities of these bearings is that certain 
features of design that have made it economically pos- 
sible for this type to compete with the sleeve bearing, 
should have improved the latter. One of these are 
methods employed to keep dirt out of and the lubricant 
in the bearing. With the ball or roller bearing it was 
necessary that dirt be kept out, and means that would 
accomplish this also helped to keep the lubricant in. 
With the sleeve ring-oiled type of bearing ordinary dirt 
gave little trouble and apparently machine designers 
gave small attention to this feature. Production of 
lubricants became a highly developed art, while the 
sleeve bearing remained something that every machin- 
ery manufacturer applied in his own way. 

It was not until the comparatively recent use of ball 
and roller types on a large scale that the design and 
construction of bearings became a highly developed art. 
Ball and roller bearing developments have resulted in 
taking the production of these accessories to a large 
degree out of the hands of the machinery manufacturer 
and transferring it to a few specialized organizations. 
The bearing problems were transferred from the ma- 
chinery manufacturer to another organization, which 
had to be able to defend its product when trouble de- 
veloped that was not attributable to the bearings. This 
has had a healthy effect on the whole bearing problem. 
Although there are phenomena of ball and roller bear- 
ings that the experts may not agree on, a great deal of 
scientific and engineering study has been given them 
and they are better understood than any other type 
with probably the exception of thrust bearings for 
heavy machinery. They have come into wide use for 
light and medium-sized machinery, and just at this 
time a great deal of attention is being centered on their 
application to electric motors. 

The use of ball and roller bearings on motors has 
now passed the experimental and engineering stage, and 
it remains for them to prove their economic worth. To 
do this they must increase the reliability of the motor 
by reducing bearing troubles and breakdowns in the 
winding due to lubrication being thrown from the bear- 
ing. Operating information available indicates that 
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they will do this. Two common sources of motor faif- 
ures are the bearings and insulation, the chief enemy to 
the latter being lubricant thrown from the ordinary 
type bearings. The cost of bearings is of small ac- 
count if they increase the reliability of the motor and 
reduce maintenance charge. It is not alone what it 
costs to repair the machine, but the other losses inci- 
dent to motor failures, which may be many times the 
actual costs of repairs. If the use of ball and roller 
bearings will eliminate a large part of this loss, then 
they are in an unquestionable economic position. 


The Boiler-Room Bonus 


FEW years ago the boiler-room bonus was a popu- 

lar subject. We hear less about it now, notwith- 
standing there are just as many incentives—perhaps 
more than ever—to make it worth while. In fact, the 
higher fuel prices make some form of bonus more 
urgent than ever, both for the man who buys the fuel 
and the man who is expected to save it. 

There is a general impression that the bonus is 
justified only in the big plant. Obviously, this is not 
true, since the important thing is not the total fuel 
used, but the pereentage that is saved. The fuel saved, 
moreover, usually will be of greater importance to the 
small plant, but on the other hand, the bigger the plant 
the more likely it is to have the personnel, the equip- 
ment, the records, the will and the stamina to develop 
and maintain an equitable and practical form of bonus. 

Two conditions have caused the boiler-room bonus to 
lag and often fail. One is that so many forms of 
profit sharing, in seeking simplicity, fail to include the 
fundamental factors involved; the other is that the 
inducement for the men to save is insufficiently attrac- 
tive. The former is more difficult to settle than the 
latter, but neither is insurmountable. To work, a bonus 
must be complete enough to safeguard the man who 
pays for the fuel and the man who saves it, yet not so 
complex as to be impractical. Preferably, it should 
be such that the men themselves may figure out what 
they save and what they have coming to them. 

Changing shifts of men; the inherent load charac- 
teristic of each shift; the numerous conditions over 
which the men have no control, such as banked fires 
and forced rates of evaporation, mitigate against the 
success of bonus systems based upon the over-all input 
of fuel and output of kilowatt-hours. 

Many bonus systems have been based solely upon CO, 
and stack temperatures; but these do not suffice, for 
CO, is only a means to an end—evaporation. In fact, 
high carbon dioxide can be obtained by careful firing 
with low rates of evaporation by one fireman, while 
the men next to him may have lower CO, while they 
are doing most of the work. In this case the man 
who earns the bonus is the man who shirks. He 
produces CO,, while the other fellows do the evaporat- 
ing. That is why every boiler-room bonus, to be equit- 
able and workable, must contain fuel consumed and 
water evaporated as the two major factors. 

Power is always anxious to hear of systems that are 
in use, or of those that have been tried and discarded, 
and the reasons why. The boiler-room bonus is a 
move in the right direction, and the time has never 
been more favorable than the present. Fundamentally, 


the idea is sound because it is only when the men who 
strive to save fuel participate in that saving that the 
biggest saving will accrue. 
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Forgot the Soot—Blamed the Stoker 


The following is a report received from a service 
engineer of a prominent stoker manufacturer: 


Upon receipt of your letter advising me of a com- 
plaint from , | called at the power 
plant and found the fireman having considerable trouble 
in keeping up steam. I checked up the draft and the 
uptake temperature, found the temperature 650 deg. F. 
I immediately instructed the fireman to blow the flues, 
and as soon as this was completed the steam pressure 
went up from 65 to 100 lb. in fifteen minutes; the up- 
take temperature dropped to 510 deg. 

The flue blowing was left to the night fireman and 
the engineer never checked it. They blamed the trouble 
on the stoker. Please note that I came three hundred 
miles to instruct somebody to blow flues. 








Service Engineer. 
So much has been said on the subject of clean boil- 
ers, it is hard to understand why some engineers over- 
look the soot; but they still do it, and they blame the 
final results on the boiler and stoker manufacturer and 
kick vigorously when they get a bill for service. 
Chicago, Ill. F. A. MORELAND. 


High- and Low-Speed Brine Agitators 


In most ice plants the brine agitation is looked upon 
as a necessary evil and little attention is paid to it. The 
brine should be circulated fast enough to keep it in mo- 
tion in all parts of the tank, but not so fast that it will 
cause the cans near the agitators to list and make un- 
even ice. 

The best method of obtaining good agitation is by 
using slow-speed agitators, and if necessary, as in large 
tanks, two or more propellers should be placed in 
parallel. High-speed agitators may be made satisfac- 
tory if the tanks are properly baffled near the propellers, 
but only seldom are they found arranged satisfactorily. 

It is almost impossible to keep the packing glands 
from leaking brine with high-speed horizontal agitators, 
and if the brine leaks into the oil well, in a little while 
the shaft will not receive proper lubrication and will 
heat. Vertical agitators, unless driven by vertical elec- 
tric motors, have a great disadvantage in requiring 
gears, etc., submerged in the brine, and as a rule cause 
more grief than the horizontal ones. 

Uneven ice is especially hard to store. Not only is it 
impossible to store as much in the same space as could 
be done if it was even, but in handling the sharp edge 
is almost invariably broken off and a great deal lost. 
Not long ago I visited a new plant of modern design, in 
both building and machinery, and was surprised to find 
the tanks agitated by high-speed machines. These agi- 
tators were of the vertical-motor direct-connected type 
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running at 1,160 r.p.m. The cans near the propellers 
were so badly listed that there was nearly a foot differ- 
ence in the top edges of the ice. The engineer said he 
was having trouble in storing the ice and had to hire 
extra help to take care of the scrap. 

I have found that the slow-speed horizontal agitators 
equipped with brass shafts are the most satisfactory 
and give the least trouble. The experiences of other 
engineers may not have been the same as mine, so a 
difference of opinion will be cheerfully recognized. 

Riverbank, Calif. M. E. BELL. 


Cleaning the Outside of 
Condenser Tubes 


The usual method of cleaning the outside of condenser 
tubes is to boil off the sediment by means of hot water 
with caustic soda. Sometimes, however, sediment or 
scale is formed on the outside which cannot be removed 
by this means on account of being too hard or insoluble. 
In some instances it has been found necessary to remove 
condenser tubes and clean the outside scale by mechani- 
cal means. In one instance a large surface condenser 
was being dismantled, as it was found necessary to 
remove a comparatively hard insoluble scale from the 
tubes. Washing the tubes was considered inadequate 
Cleaning was effected by rubbing with a rag impreg- 
nated with sand and kerosene. This gave poor results, 
as the night gang of four or five men could turn out 
only about 200 or 300 tubes per night. It was fourd 
that this rate of cleaning would put back the job of 
erection by one or two weeks. 

In order to speed up the cleaning of the tubes, the 
use of a buffing wheel was investigated. The ordinary 
method of cleaning with a buffing wheel is to place the 
tube parallel to the shaft and rotate the tube while it 
is passed across the face of the buffer. This was easily 
seen to be little improvement on the original method. 

A quick and satisfactory solution was found by using 
a buffer as shown in the illustration. Two 10-in. diam- 
eter buffing wheels were mounted with a smaller wheel 
of 6 or 8 in. diameter in between them. The entire 
length of tube was then passed perpendicular to the 
shaft without turning the tube over. One pass cleaned 
the bottom and two sides effectively. The flexibility 
and wiping action of the wheels actually cleaned some- 
what more than both sides, comprising a little of the 
top. The tube was now turned 180 deg., or in other 
words given one-half turn, and drawn back in the re- 
verse direction. This completed the cleaning of the 
bottom and the sides. 

One tube could be cleaned in from 15 to 50 seconds, 
depending on the condition of the tube, as well as the 
morale of the operating force By using two buffers, 
one on each side, as shown, and two crews of men, the 
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work was finished in about one-fourth of the time that 
would otherwise have been required. 

In handling condenser tubes 20 ft. in length, it is 
necessary to place tables or trestles so that bending of 
the tubes will be avoided. The illustration does not 
show the tables for handling the tubes. These can be 
rigged up to suit the requirements of the situation. 

It is very important that the buffer be run at the 
proper speed and with sufficient power, and that a good 





Buffer arranged to clean condenser tubes quickly 


supply of “tripoli,” or abrasive brick, shall be kept on 

hand for applying to the wheel. This makes the buffing 

wheel cut. The wheels themselves last from one to 

three days, depending on the service. A 5-hp. motor 

or larger is recommended. S. NAJINSKY. 
Springdale, Pa. 


Practical Suggestions in the Preparation 
of a New Eccentric Strap 


In the preparation of a new eccentric strap there are 
several essential points which are imperative if we 
mean to produce good work. If these points are 
neglected, the strap may be distorted and out of truth 
to such an extent that even the skill of the mechanic 
will fail to make a successful job. 

Taking the halves of the strap, the first operation 
will consist of machining the joint faces A square with 
the rough sides of the strap, Fig. 1. The mechanic 
should then bed the machined faces down to a surface 
plate. This is an important point, as it is most essen- 
tial that, when coupling the halves, they should come 
snug together without the slightest tendency to spring. 

To illustrate this more clearly, suppose that the two 
halves of the strap were put together as they left the 
machine without the joint faces being bedded to a sur- 
face plate; under such conditions it may be possible, 
owing to the faulty machining, that the joint faces come 
together as shown by the lines C, D and E, F in Fig. 2, 
indicating the amount to which the machining is faulty. 
Suppose, then, we bolt the two halves together and bore 
the strap. So long as the two halves are held together 
by the bolts, the bore will be true, yet as soon as the 
bolts are released, the bore will become distorted and 
the diameters G and H, Fig. 3, will be different. This 
will seriously impair the fit of the strap on the eccentric 
sheave. 

Having bedded down the faces of the eccentric strap 





to the surface plate, they are ready for bolting together. 
It is a good plan to put a sheet-tin liner between the 
joint faces before bolting, as shown in Fig. 3. The 
reason for this is that if the halves are bolted together 
without the liners and the strap is bored to the diameter 
of the eccentric sheave, it will be found that when the 
bolts have been slackened and the strap diameter meas- 
ured, G will be smaller than H. This is due to the 
tension of the casting. The strap will therefore not 
fit on the sheave, but will bind at the points PP, Fig. 4. 
To obviate this, liners should be put between the joint 
faces of the two halves of the strap. 

The strap is now ready for boring and is set so that 
the line A of the joint faces is true to the square S 
tried from the face of the chuck M, as shown by dotted 
line, Fig. 5. This insures the side of the strap being 
machined true and at a right angle to the joint faces; 
the strap is then turned over to face the other side. 
Some machinists also bore the strap at the second set- 
ting, but owing to the pressure of the jaws of the chuck 
tending to spring the work out of its natural shape, 
it is better to make a separate operation of the boring. 
Before mounting the strap for boring, it is a good plan 
to put a center piece of iron N across the rough bore 
of the eccentric strap, Fig. 6; then with a straight-edge 
set to coincide with the line of the joint faces, project 
the line across the bore on the center piece N. Next 
find the center between the two bolts that hold the strap 
together and mark this on the center piece, and from 
this point where the marking cuts the line of the joint 
faces describe a circle O on the side of the strap and 
center pop it. This will enable the mechanic to set the 
strap true for boring and insure that the radii a and b 
will be equal. If this were not so, and a and b were not 
equal, the one-half of the strap would not go on the 

















Figs. 1 to 6—Progressive steps in machining 
eccentric strap 


eccentric sheave; it would be too small at the points PP, 
as shown at Fig. 4, the dotted line d representing the 
true bore. 

The eccentric strap is next mounted for boring, hold- 
ing it down to the face by plate and bolts to avoid dis- 
tortion and adjusting the position of the strap until 
the circle O described on the face of the strap runs 
true to a pointer fixed in the tool post. 

The strap is then bored to a diameter equal to the 
diameter of the eccentric sheave plus the thickness of 
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the tin liner that was placed between the joint faces of 

the strap. Thus when the tin liners are removed the 

bore will be equal to the diameter of the eccentric 

sheave and the points PP will be free to allow the strap 

to bed down on the crown. THOMAS W. AIREY. 
Gainsborough, England. 


An Emergency Refrigerating-Plant Repair 


Some years ago, while in a Southern town installing 
a small refrigerating plant I was asked by the super- 
intendent of the local ice cream factory to go over and 
help him solve some trouble in his refrigerating plant. 

As there happened to be a hot spell in the early sum- 
mer, the company was doing a rushing business, and 
was running two ten-ton machines on high suction 
pressure and one two-ton machine on the sharp freezers. 

The condensers consisted of two stands of double-pipe 
construction, each having 12 pipes 20 ft. long. The 
































Using pipe and hose in place of defective coil 


rated capacity of these stands would probably total 
about 25 tons with 60-deg. condenser water. The water 
was piped from the condenser to a tank on the roof of 
the building, from which it was piped to the various 
parts of the building around the plant. 

The trouble started when some of the help complained 
of ammonia in the water. The superintendent was at 
a loss as to how to locate the cause of the trouble. 

I took along some litmus paper, and a few tests con- 
vinced me that there was considerable ammonia in the 
water. The double-pipe condenser was at once sus- 
pected, the connections at the water outlet at the top 
of each stand were opened and each stand tested sepa- 
rately, at the same time running the water through 
them very slowly by reducing the pump speed. 

One of the stands showed a bad leak. So, after put- 
ting the other stand back in service, we removed a few 
of the return bends, starting at the top and working 
down. The water that came out of the end of the water 
pipe was tested as each bend was disconnected until 
four of the bends had been disconnected. When the 
fifth bend was removed and the test was made, the water 
showed traces of ammonia. 

By plugging one end of the pipe above the last one 
that tested clean and placing a sulphur stick at the 
other end, there was no difficulty in determining that 
the leak was in this pipe. In fact this was not neces- 
sary, for the leak was so bad that one could not stand 
near the end of the pipe after the other end was plugged 
up. Evidently, the water pipe had split, as the con- 
denser was only a year old and could not have pitted 
enough to cause the leak in that time. 

Like many other installations the condenser had been 
installed in a place where it was impossible to remove 
the water pipes without taking the stand off the foun- 
dation and swinging it to one side. This is a point that 
many men responsible for the layout of small plants 
never considered. 

The company was rushed with business and a shut- 
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down of the refrigerating plant or rather a part of it, 
would mean a serious loss, as the refrigerating ma- 
chines had been crowded to their maximum capacity. 
The owners and the superintendent were willing to go 
to any expense, even to the price of a whole new stand, 
if the plant could only be kept in operation. The cost, 
within reasonable limits, was a minor consideration. 

The solution of the problem, however, was quite sim- 
ple, and the total cost was the price of about three feet 
of new hose. The defective coil was removed, which 
left two of the return bends unconnected. A piece of 
pipe about sixteen feet long was screwed into one of 
the bends, extending along the side of the condenser. 
Another piece about two feet long, was screwed into 
the second bend and the space between the two pipes 
connected together with the piece of new hose, making 
a flexible connection between the two pipes. The outer, 
or ammonia, pipe was put back into place and the outer 
ends of the fittings capped to prevent ammonia leaking. 
This completed the job, which took only a short time, 
and the condenser was put back in service. The only 
drawback to the makeshift job was the loss of capacity 
of one pipe out of a total of 24, which made no material 
difference. 

The condenser was operated in this manner for the 
whole summer, until the entire load could be carried on 
one stand, when a new pipe was inserted. The old one 
had been split for three inches. C. M. LAMBERT. 

Chicago, Ill. 


Starts a Fire with Concrete 


In my laboratory boiler room the attendant had, on 
instruction, pulled the fire from the superheater element 
just before the luncheon hour, the ashes being collected 
in a tidy heap on the concrete base in front of the 
furnace. This same procedure has been followed on 
numberless previous occasions with regard to both the 
superheater and the boiler furnaces. During lunch no 
one was present in the boiler room, but just ten 
minutes after the fires were pulled I passed through 
the room and found fires blazing merrily in all corners 
of the room. With assistance all fires were ultimately 
subdued, any one of which, uncontrolled, might have 
caused heavy damage. 

On looking round for the cause of the havoc, it was 
noticed with surprise that the whole of the collected 
heap of hot furnace ash had disappeared and on the 
spot where they had been dumped an egg-shaped section 
of concrete, about eighteen inches by twelve, had been 
blown out. Small portions of concrete were subse- 
quently found in various parts of the room. 

The cause of the explosion was the imprisonment 
of some water in the cement, the consequent formation 
of steam supplying the force required to rupture the 
layer of concrete and so generously distribute the hot 
ashes over the room. The depth of concrete lifted 
varied from two to three inches and comprised the fin- 
ished surface usually laid over the coarser concrete of 
a floor foundation. 

Had this explosion occurred during the night with 
no immediate observers, the fire which must have inevi- 
tably followed would have wiped out all trace of the 
original cause. Any committee of inquiry subsequently 
appointed would have been left guessing. 

WILLIAM J. WALKER, 


Dundee, Scotland. University College. 
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Indexing and Filing Articles 


Some time ago the editor in his Foreword invited the 

readers of Power to discuss methods of indexing and 
filing articles. 
_ A method that I apply is to use an ordinary folder 
such as one can purchase in any stationery store for 
filing the most important articles, particularly those 
that I am most interested in. 

The articles are arranged in a file alphabetically as 
follows: Air, Arches, Ash-Handling Machinery, 
Baffles, Bearings, Belting, Blowers, Boilers, Burners, 
and so on through the alphabet. 

The method of indexing that I have found particu- 
larly valuable and that I believe will interest other 
readers is to letter the subject close to the upper edge 
of the folder in small distinct lettering. The reason 
for this is that by placing the lettering close to the 
upper edge it is often visible without touching the files 
with one’s hands at all. Where the word is written 
large and down on the line provided by the manufac- 
turer of the folder it is generally necessary to thumb 
the folder in looking for the name. This can be 
avoided by getting the lettering within the angle of 
vision. I find it to be a great time saver. 

Elizabeth, N. J. L. W. LOWERRE. 


A Predecessor of the Benson System 


In the May 22 and May 29, 1923, issues of Power 
were published two articles on the Benson super-pres- 
sure system of power generation. Ten years before 
Benson obtained and published the results of his study 
and experience, I obtained the same favorable results 
relative to the economy of the steam turbine for the 
critical pressure from my own personal calculations, 
and published them in the Zeitschrift des O6ester- 
reichischen Ingenieur und Architekten-Vereines (Jour- 
nal of the Austrian Engineering and Architectural So- 
ciety), No. 42, issued in October, 1913. 

Dr. JAROSLAV HAVLICEK. 

Moravska Ostrava, Czechoslovakia. : 

| With this letter Doctor Havlicek sent a copy of the 
publication mentioned. This contained a four-page ar- 
ticle dealing with the possibility of increasing thermal 
efficiencies by raising pressures to the critical point and 
higher, and by the use of other materials such as mer- 
cury, sulphur, etc. Temperature-entropy diagrams ex- 
tending well above the critical point were drawn for 
water and other materials. One line in particular 
showed the generation of steam at the critical point, 
superheating up to 800 deg. F. and adiabatic expansion 
down to a vacuum. The following paragraphs taken 
from the article may serve to indicate the author’s line 
of thought and some of his main conclusions.—Editor. | 

The increase of steam pressure up to 1,500 Ib. gives a 
considerable increase in the effective temperature range, 
while operation with a pressure of 3,000 lb. and a tempera- 


ture of 800 deg. F. would give an improvement of at least 
32 per cent over ordinary conditions. 





The construction of a turbine for 3,000 lb. offers no diffi- 
culty. The fall from 3,000 lb. to 30 lb. (absolute) can be 
made in two velocity stages, as from 3,000 to 300 and 300 
to 30. The greater part of the turbine remains unchanged. 

It is true that the pure adiabatic runs into the heavily 
saturated region, but the reheating effect of the turbine 
losses throws the expansion line farther to the right, so that 
the steam in the later stages is less saturated than would 
appear from the diagram. However, with this kind of a 
turbine it is necessary to count on a high degree of satura- 
tion, and for the greatest simplicity and economy removal 
of the condensed water from the later stages must be ar- 
ranged. 

I have prepared temperature entropy diagrams for many 
other materials. To get better results than are possible 
with steam or air, it is necessary that a material be em- 
ployed which (like mercury) is in a saturated condition 
throughout the practically possible temperature range. In 
this saturated region the Rankine cycle is very close to the 
Carnot. 

The article may be summarized as follows: 

1. Through the employment of steam of about 3,000 Ib. 
and 800 deg. F. the thermal efficiency of a steam turbine 
can be increased to about 43 per cent. Compared with 
present operating conditions this means a coal saving of 
about 32 per cent. 

2. Further increase of the thermal efficiency is not prac- 
tically possible with present type of equipment. 

3. One apparently generally valid law of the heat theory 
is that the heat properties of all materials follow the same 
universal laws through all states of pressure and tempera- 
ture. That is, the temperature-entropy diagram for all 
materials is the same except that certain of the scales 
must be adjusted for the different materials. 


Why Worry the Engineer with Useless 
Examination Questions? 


In the Dec. 25, 1923, issue, page 1025, are a number of 
questions asked of an applicant for an engineer’s license. 
It is my opinion that a great many of these, for an oper- 
ating engineer’s license, are absolutely useless, such as 
Nos. 6, 7, 8, 9, 27, 28, 35 and 36. 

An operating engineer is never employed to design 
boilers or pass on the proper working pressure of boilers 
of whatever design. This is done by the Boiler Insur- 
ance Co. or the State Boiler Inspectors or both. If this 
commission had questioned the engineer on heat, heat 
transfer, arch work, brick settings, instruments for the 
proper check of plant operation, the effect of dirty boiler 
tubes on economy, water purification, combustion of coal 
and temperature of feed water, it would have been much 
better. 

Naturally, the commission would state that the ques- 
tions on boiler construction and safe working pressures 
are to protect life and that they are not interested in 
economy, but as already stated, the engineer has no 
authority to pass on the proper working pressure of any 
boiler. If the commission would keep the questions 


within the scope of the operating engineer’s duty, it 
would be reasonable, and a plant run on an economy 
basis is sure to be much safer for the operators than a 
plant operated under a chief who is trying to design a 
WALTER DALTON, 
Consulting Engineer. 


new type of boiler. 
Philadelphia, Pa. 
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Why Not Give the Engineer Credit? 


I have read with much interest your comments upon 
the address by the retiring president of the A.S.M.E. 
in your Dec. 11, 1923 issue, and particularly the follow- 
ing extract: 

But the engineer has been so intent upon devising means 
for production, upon improving the quality of product and 
of managing the men and tools of production to secure the 
maximum results, that he has failed to develop his ability 
and to establish his position in the other leading factors 
of life, to which he is entitled by virtue of his part in 
production and the resulting welfare. 

In this connection I would call your attention to a 
timely editorial published in the Jowrnal and Transac- 
tions of the Society of Engineers (British), November, 
1911, which discloses the psychological reflex of the 
engineer’s mental make-up. What is true in Great 
Britain on this point is true here, and this editorial 


could have been written today and still hold true. The 
event prompting the editorial was the following: 
“Senor Garica Prieto, Spanish minister of Public 


Works, yesterday inaugurated at Canfranc the new tunnel 
through the Pyrenees. There was a great crowd of spec- 
tators. M. Simyan, French Under-Secretary of State for 
Posts and Telegraphs, represented the French Government. 
The Archbishop of Saragossa celebrated Mass at the en- 
trance of the tunnel. The railway company gave a banquet, 
at which covers were laid for 110 guests. Cordial toasts 
were exchanged. The engineers then blasted away the 
rocks remaining at the entrance of the tunnel.” 

Perhaps it might be contended that in the above the 
names of all concerned could not be compressed into a 
necessarily limited space, but we have a cutting from a 
daily newspaper of Oct. 18, 1911, describing the opening of 
a transport bridge by one of the Royal Family, where in 
the course of a 700-word report the word “engineer” occurs 
only once, and then quite casually: “. the invited 
guests included members of both houses of parliament, 
military officers, engineers and others.” 


The editorial follows: 


Most of us read newspapers at more or less regular 
intervals. If we do not study their pages with consistent 
thoroughness, we at least give attention to those subjects 
which most strongly appeal to us—art, literature, politics, 
sport, or any of the thousand and one things that make up 
our sum total of sympathy with our fellow men—while 
now and again we encounter something of professional 
interest, and here at times a disappointment awaits us. 

For instance, we may read a report of the inauguration 
of some great engineering work; a stupendous achievement 
which has required for its conception the highest type of 
engineering genius, and for its successful accomplishment 
has levied toll upon the utmost resources of modern engi- 
neering science. The history of the scheme is unfolded; 
we are told how the authorities deliberated at great length 
and sent investigatory committees far afield to examine 
existing works, of the public-spirited assistance given by 
landowners and men of substance in the neighborhood, 
of the numbers of men employed day and night for so 
many months or years, what immense sums of money were 
expended and how great will be the benefits and recompense 
that will accrue to the community from all these labors. 
The stately circumstances of the inauguration are related 
in detail; we learn the names of the notabilities assembled 
to receive the great personage who performs the opening 
ceremony, of his reception with military honors and civic 
pomp, and how, after a congratulatory speech, the pressing 
of an electric button and a valedictory shower of knight- 
hoods, he passed processionally through the crowded streets 
amid scenes of popular rejoicing. 

But we must have scanned the page too hurriedly! There 
seems to be something still lacking, something we have 
missed through inattention or haste, it may be. The pzan 
of praise has so deafened us that we have not heard the 
note for which we were listening, a gentle note of restrained 
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wonder at the ingenious mind to which the completed work 
owes its perfection, a quiet harmony of deseryed admira- 
tion for the labor and thought expended by the designer of 
so great an enterprise. 


Let us turn back and read at leisure the phrase which 
we feel sure must be there, although it has passed: un- 
noticed at the first perusal. “The city fathers had exhibited 
praiseworthy foresight . . .” Good men and true, no 
doubt, but we seek another. Try once more: “His Royal 
Highness said that the work would prove of incalcuable 
value and would stand unrivaled as a monument of engi- 
neering genius The contract was admirably car- 
ried owt by . « . ™ 

Gentlemen of the Press, will you please tell us, who was 
the engineer? 

It is a custom of some of the principal London dailies to 
state prominently in their reports of legal proceedings, the 
names of the barristers and solicitors engaged upon each 
case. Would it not be fair to treat engineers at least 
equally well? 

Substituting “President,” “Governor,” “Mayor,” etc., 
for “His Royal Highness,” ete., we can apply this edi- 
torial to any public event of a similar nature in this 
country. : 

Wherein the editor’s footnote states that engineers 
should receive the same recognition from the press 
accorded to barristers and solicitors, the comments on 
the question of licensing engineers by Mr. Harrington 
apply. The barrister, like the doctor, is licensed to 
practice, and that in itself compels recognition. That 
is the whole question in a nutshell. 

Engineers should be licensed by all means. Their 
profession is as important and as dignified, ‘although 
in a different direction, as that of the medical doctor or 
the attorney at law. In most European countries laws 
to that effect exist. In Italy, for instance, engineer 
diplomas are issued only by the government universities 
and are legal tender to practice the profession. Private 
universities, corporate or not, do not exist simply for 
the reason that if they did exist, their diplomas would 
not be legal. A.C.E., M.E., E.E. or other engineering 
diploma is a professional legal recognition as well as a 
social one of one’s status. 

In Italy the application for a building permit must 
be signed by a civil engineer or an architect who must 
be employed by the owners, and this act makes the engi- 
neer automatically responsible for any accident during 
or after construction due to faulty design, inferior 
materials or workmanship or faulty supervision. Only 
in the building of machinery it is not necessary to 
obtain a permit, although a man without a diploma 
cannot practice the profession of mechanical, mining, 
electrical, industrial or any other recognized classifica- 
tion of engineering. 

Some similar arrangement could be worked out in 
this country, except that the scheme must be made to 
fit the existing educational system. Private and cor- 
porate universities are national institutions in this 
country and must be recognized. Legal recognition of 
them, or such of them as conduct courses of unquestion- 
able standards, making their diplomas legal tender to 
be recognized by all the states, together with uniform 
state legislation whereby a mild form of examination 
would entitle the already legally graduated engineer to 
practice his profession in one or all the states, would go 
a long way toward making the profession a closed and 
more responsible one. 


J. BARRAJA-FRANENFELDER, 
Consulting Diesel Engineer, 
Sun Shipbuilding & Dry Dock Co. 


Chester, Pa. 
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Freezing Point Lowered by Increase 
of Pressure 


Will water in a feed-water supply pipe freeze as 
quickly when kept under high pressure as when under 
pressure of the atmosphere? C. W. M. 


The freezing point of quiet water is slightly lowered 
by increasing the pressure. For every additional at- 
mosphere of pressure, the freezing point is lowered by 
0.0075 deg. C., which is equivalent to about 0.001 of 
1 deg. F. for each additional pound pressure per 
square inch. 


Temperature of Water for Hydrostatic Testing 


Should cold or hot water be used in making a hydro- 
static test of a boiler? D. H.W. 

Hot water would be better from having the tempera- 
ture conditions more nearly the same as when the boiler 
is in regular use. However, where the intended work- 
ing pressure is determined from competent inspection 
and computations, with application of the proper factor 
of safety, there is no reason to believe that the usual 
hydrostatic test pressure 50 per cent greater than the 
proposed working pressure gradually applied by a hand 
test pump would be any more injurious from using cold 
water than from use of warm water. 


Dutch-Oven Furnace Impractical for Small 
Return-Tubular Boiler 


We have a 48-in. diameter by 12-ft. long return- 
tubular boiler with furnace 48x42 in. The boiler is set 
24 in. above the grates and 6 in. above the bridge wall, 
with the floor of the combustion chamber sloped from 
nearly the top of tive bridge wall to the rear connection 
of the setting. For burning soft coal, would there not 
be an advantage to use a Dutch-oven setting, stoked 
from the top and have the present furnace filled to the 
top of the present bridge wall? J.D. 


The cost and large proportion of furnace heat lost 
by a Dutch-oven furnace of suitable proportions would 
not pay for a boiler of the size stated under ordinary 
conditions of operation and forcing, unless it may be 
thought worth while to incur the expense for better 
elimination of smoke. The slope of the floor of the com- 
bustion chamber behind the bridge wall in the present 
setting is of no benefit, except to facilitate cleaning, 
and of no better effect than having the space filled with 
soot and ashes to the same height. More complete 
combustion would be obtained with the present setting 
by having the combustion-chamber floor level with the 
ashpit floor to secure better mixing of the gases from 
the furnace before they are brought into contact with 
the heating surfaces of the bviler. 


NSWERS 


Conducted by Franklin VanWinkle 
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Omission of Beaded Tube-Ends in 
Water-Tube Boilers 


Why are the tube ends of water-tube boilers only 
flared and not beaded? W.H.D. 


Beading over the ends of tubes in fire-tube boilers 
is principally -beneficial as a safeguard against the 
tube-ends becoming burned, as the durability of beaded 
tubes in resisting the action of the fire is much greater 
than when they are only flared. The tube ends of 
water-tube boilers are not thus exposed, and the beading 
is preferably omitted, since it has a tendency to split 
and otherwise injure the texture of the material, and 
unless the flaring and subsequent beading are skillfully 
performed on good tube material, the operation has a 
tendency to disturb the tightness of the joint made by 
expanding the tube in the tube sheet, and as the tube 
material becomes more or less granular under the 
operation of beading its holding power as a stay is 
seriously impaired. Numerous experiments on the hold- 
ing power of boiler tubes expanded into tube sheets 
have demonstrated that the operation of beading mate- 
rially lowers the initial resistance. When a tube has 
become started from its original seat, the fit may be 
no longer continuous, and when the tube material has 
become distorted or is under irregular stresses from 
beading, a small movement is the preliminary of a leak. 


Live Steam for Heating Feed Water 


In the operation of three 72-in. h.r.t. boilers for sup- 
plying steam to pumps, we use the exaust from the 
pumps to heat the feed water in a closed heater in which 
the temperature is raised to about 120 deg. F. Would 
there be any saving of coal or steam to inject live steam 
into the exhaust pipe of the heater for raising the tem- 
perature of the feed water? W. R. L. 


The use of live steam drawn from the boilers for 
heating feed water can be of no possible advantage in 
saving of heat, as there can be no saving by taking heat 
away from the boiler and putting it back again. On 
the other hand, there would be disadvantage from losses 
of heat sustained by radiation from the steam piping 
and connections, and when added to the exhaust, live 
steam would be likely to increase back pressure on the 
pumps and part of the heat would be discharged along 
with the exhaust. The only advantage in using live 


steam for heating feed water would be in the treatment 
of the water for removal of scale-forming impurities, 
and the benefit of feeding hot water to prevent irregular 
expansion and contraction of the boiler from local varia- 
tions in temperature of the boiler water. 
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Control of Engine Speed 


What controls the speed of a Corliss engine, the valves 
or the governor? G. E. R. 

The speed depends on the operation of the valves, 
but their manner of operation for admission of the 
appropriate amount of steam to bring the speed to 
normal or hold it there depends on the regulation of the 
valves that is exercised by the governor in virtue of 
its position. When the speed falls below normal, the 
governor brings about the operation of the valves for 
the admission of more steam by a later point of cutoff, 
and when the speed is above normal it causes earlier 
eutoff, which tends to reduce the speed of the engine. 
The governor is thus a monitor and the primary mech- 
anism that controls the speed, while the valves operate 
in obedience to the governor. 


Heat Balance 


What is meant by heat balance of a boiler plant? 
R. G. D. 


A heat balance of a boiler plant is a tabulated state- 
ment or balance sheet, test data and analyses, to exhibit 
the heat utilized in the generation of steam and the 
various heat losses per pound of dry fuel based on 
actual evaporation test data and analyses balanced 
against the total heat of theoretically perfect combus- 
tion of one pound of dry fuel based on analyses of the 
fuel. For greater convenience of interpretation the 
various items usually are earried out in percentages, as 
in the following example, in which the heat per pound 
of dry fuel was 14,460 B.t.u. 


B.t.u. Per Cent 
9,91 


Heat absorbed by boiler............. Beak beetee } 7 68. 
Loss due to moisture in the coal............ er ee 51 0.35 
Loss due to moisture formed in burning Hinecoal ......... 472 3.26 
Loss due to heat carried away in dry chimney gases........ 2,367 16.37 
Loss due to incomplete combustion of carbon.............. 257 1.78 
Loss due to unconsumed carbon inthe ash................. 687 4.75 
Loss due to radiation and unaccounted losses............... 709 4.91 
MN oc bo arcians Ga emaceae en ; , ms ee 14,460 100.00 


Increase of Power from Operating 
Condensing 


How is it explained that by operating an engine con- 
densing under 26 in. vacuum, in place of non-condensing 
with 2 lb. back pressure, the power developed by the 
same amount of steam would be increased, or the same 
power would be developed with less steam supplied to 
the engine? J.C. 


The power developed by the steam is directly in pro- 
portion to the mean effective pressure acting on the 
piston. If the average pressure acting on the piston 
during a forward or power stroke is 50 Ib. per sq.in. 
gage, or pressure measured above the pressure of the 
atmosphere, that would be equivalent to 50 + 14.7 = 
64.7 Ib. per sq.in. absolute, or pressure above a perfect 
vacuum. If the average back pressure is 2 lb. gage, or 
2+ 14.7 — 16.7 per sq.in. absolute, or pressure above 
a perfect vacuum, then the mean effective pressure 
would be 64.7 lb. per sq.in. absolute less 16.7 lb. per 
sq.in. absolute, or 50 lb. gage less 2 lb. gage, equal to 
48 lb. per sq.in. mean effective pressure. If the engine 
operates against an average back pressure of 26 in. 
vacuum—that is to say, 26 in. mercury-column pressure 
less than the pressure of the atmosphere—then as 1 in. 
mercury-column pressure is equal to 0.491 Ib. per sq.in., 
6 in. would be 26 0.491 = 12.76 lb. per sq.in.; and 
‘s the pressure of the atmosphere is 14.7 lb. per sq.in. 
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above a perfect vacuum, it follows that “26 in. vacuum” 
would be 14.7 — 12.76 — 1.94 lb. per sq.in. absolute, 
or pressure above a perfect vacuum. Hence, when the 
average forward pressure acting on the piston is 50 
Ib. gage or 50 + 14.7 — 64.7 lb. absolute, and the 
average back pressure is 26 in. vacuum, or 1.94 Ib. per 
sq.in. absolute, the mean effective pressure would be 
(50 + 4.7) — (14.7 — 12.76) = 64.7 — 1.94 = 62.76 
lb. per sq.in. m.e.p. 

However, it must be borne in mind that the average 
back pressure on the cylinder never is as low as the 
pressure shown by the gage on the condenser. Part of 
the back pressure which opposed the piston during the 
return stroke is due to the exhaust being held back in 
its flow to the condenser by friction of the exhaust 
passages; and usually, there also is back pressure due 
to compression of the exhaust from closure of the ex- 
haust valve before the piston reaches the end of the 
return stroke. Hence the average back pressure during 
the return stroke, and consequently the m.e.p., cannot 
be known from the condenser pressure, but must be 
determined from actual or hypothetical indicator 
diagrams. 


Measuring Cooling Water 
What is the best method of measuring the cooling 
water used in surface-condenser tests of large steam 
engines and turbines? Rg. C.F. 


Notched weir measurements usually are the most con- 
venient, but any mistake in determining the head wi!! 













































































Vertical sided tank with 
submerged orifice 


result in greater percentage of error than from use 
of a submerged orifice. Where great accuracy is desired 
with ordinary facilities for construction of measuring 
apparatus, a vertical-sided tank with a sharp-edged 
orifice in the bottom, as illustrated, is preferable, especi- 
ally where a variable flow is to be measured. The dis- 
charge is readily calibrated for different heads above 
the center of the aperture and having the aperture small 
enough, the magnitude of variations of the head ob- 
tained with different rates of discharge is limited only 
by the depth of tank employed. 


[Correspondents sending us inquiries, should sign 
their communications with full names and post office 
addresses. This is necessary to guarantee the good 
faith of the communications and for the inquiries to 
receive attention.—Editor. | 
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There in the Power Plant 


Side/ights on things generally used 
but less generally understood 
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Effect of Increased Pressure 
on Steam Consumption 


F THE average man were asked 

whether increased steam pressure 
would mean that each pound (weight) 
of steam would develop more power in 
an engine, he would doubtless answer 
yes. The answer would be correct. At 
the same time he would generally have 
a wrong idea as to the reason for this 
result, reasoning about as_ follows: 
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FiG.2 
Figs. 1 and 2—Gain at constant 


cutoff 


“Steam generates power by pushing on 
a piston. The harder it pushes the 
more the power. High-pressure steam 
pushes harder than low-pressure steam; 
hence it will generate more power.” 

This seeming demonstration does in- 
dicate that a given-sized engine will de- 
velop more power with high-pressure 
steam It does not, however, show any- 
thing about the relative power de- 
veloped by equal weights of high- 
pressure and low-pressure steam. 

With the same size engine, with the 
same cutoff and speed, the power will 
be proportional to the mean effective 
pressure (or the average heights of the 
indicator cards if the same indicator 
spring is used in both cases). The 
diagrams shown in Figs. 1, 2, 3 and 4 
are theoretical indicator cards consider- 
ably simplified to make comparison 
easy. They are from an imaginary en- 
gine operating without clearance vol- 
ume, without compression, without fric- 
tion, with no throttling losses and with 
expansion along a_true_ hyperbola. 
While these assumptions differ consider- 
ably from practical conditions, they will 
serve to give a general idea of the effect 
of increased pressure. 

Figs. 1 and 2 clearly show that higher 
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pressure means more power for the 
same engine, with the same cutout and 


same back pressure. The power per 
pound of steam is a different matter, 
since the high-pressure steam is more 
dense and hence a greater weight of 
it is present at cutoff, provided the cut- 
off is the same in both cases. It is an 
easy matter to figure the _ relative 
weight of steam consumed by the two 
engines. Assuming 1 cu.ft. cylinder 
volume, the weight consumed per stroke 
will be the weight of one cubic foot of 
steam at the given pressure multiplied 
by the fraction of stroke at cutoff. The 
steam tables give the weight per cubic 
foot as 0.2258 lb. at 100 lb. pressure 
and 0.86 lb. at 400 lb. pressure. The 
final computed weights per stroke are 
marked on the cards. These figures 
show that the engine operating with 
400 lb. pressure consumes 3.8 times as 
much steam as that operating at 100 lb. 
[In other words, for a constant cutoff 
the total steam consumption goes up 
almost in proportion to the absolute 
steam pressure. 

Now if the engine will develop more 
than 3.8 times as much power with the 
higher pressure it is evident that the 
increase in pressure will cause a reduc- 
tion in the consumption of steam per 
horsepower-hour. Measuring the areas 
of the indicator cards or figuring them 
from the formula for the area under 
a hyperbola, the mean effective pres- 
sure is found to be 44.6 Ib. in the first 
case and 223.6 in the second. The 
power being proportional to the mean 
effective pressure, the high-pressure en- 
gine will develop 5 times as much power 
with 3.8 times as much steam, thus 
developing 32 per cent more power 
per pound of steam. 

It should be particularly noted that 
this is not a general proof of the 
advantage of high pressures, but merely 
the proof for one particular arbitrary 
set of assumptions. For one thing, 
it has been assumed that the cutoff 
is the same in both cases. This is not 
necessarily a reasonable condition. 

Where the steam is used in a turbine, 
the expansion is complete, as shown in 
Vigs. 3 and 4. While in the turbine 
there is no actual cutoff as in a re- 
ciprocating engine, the effect obtained 
is the same, and this equivalent cuto!f 
automatically adjusts itself for any 
initial pressure so that the expansion 
line will run completely down to the 
back pressure. As a result, for a given 
exhaust pressure the cutoff automat- 
ically becomes shorter and shorter as 
the initial pressure is increased. 

Working it out on the basis of the 
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assumptions already given, the cutoff 
is found to come at 15 per cent for 
100 lb. pressure and 3.75 per cent for 
400 lb. pressure. With complete ex- 
pansion the gain by increasing the pres- 
sure is even more than with a fixed 
cutoff. For example, figuring by the 
method already explained, Fig. 4 shows 
83 per cent more power per pound of 
steam than Fig. 3. 

The exact values of these figures 
should not be taken too seriously, as 
sO many assumptions have been made 
as to invalidate them for any close ap- 
plication to practical cases. At the 
same time they do show such a decided 
gain for high pressures that some of 
this gain might be expected to be real- 
ized in practice. Such is in fact the 
case, the steam consumption per unit 
of output steadily decreasing as the 
pressure goes up. To compute the 
effects of such factors as cylinder con- 
densation, clearance volume, leakage, 
ete., is far beyond the scope of the 
present article, but it may be noted 
that cylinder condensation, being more 
serious with high pressure and early 
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Figs. 3 and 4—Gain with complete 
expansion 


cutoff, operates to reduce the gain of 
the high pressure. This of course ap- 
plies only to reciprocating engines and 
not to turbines. 

The ordinary method of figuring the 
power available from expanding steam 
is entirely different from that just 
shown and requires the use of an 
entropy diagram. While the entropy 


diagram is much more convenient and 
reliable for actual computations, the 
method here used gives a simpler men- 
tal picture. 
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How a Textile Finishing Plant Saves Steam’ 


of waste in a power department 

is probably generally recognized, 
but few, it is believed, realize that the 
cost of this department is second: only 
to the payroll in a textile finishing 
plant. 

For five or six years the author.and 
his associates had studied the Mount 
Hope Finishing Company’s power plant, 
which was rapidly depreciating and be- 
coming daily less suited to meet the 
demands made upon it. After trying 
various expedients, they were finally 
forced to face the problem squarely 
and solve it in the most economical 
manner, 

With the stimulation of a new boiler 
plant, work was begun on the devising 
of new methods by which the daily 
plant operation could be diagnosed, new 
operating practices introduced, the per- 
sonnel enthused with the importance of 
their tasks, accurate records kept and 
schemes contrived to maintain higher 
efficiency without interruption. 

With the provision of boilers with 
steam-flow meters, oil and steam-pres- 
sure gages, flue-gas analyzers and 
pyrometers, it was possible to run 
standardization tests. By rousing in- 
terest in the firemen and furnishing 
the chief engineer with the correct basis 
to work on, the progress made was 
rapid and certain, responsibilities were 
properly allocated, and detailed records 
were kept and examined daily. In this 
manner it became possible to establish 


: Ter" importance of the elimination 


BY HENRY MORGAN BURKE} 


The information gained from these 
studies brought the management to the 
realization that the organization of the 
power department should be changed. 
The chief engineer was thereupon made 
responsible for the generation of power 
and steam, and a power dispatcher was 
appointed and made responsible for the 
dispatching of the steam to the con- 
sumer and also for the elimination of 
losses. 

The power dispatcher’s job is a large 
one and a satisfactory one to perform. 
It is a position that requires tact, but 
once the right man is found, tangible 
savings begin. His specific duties may 
be grouped as follows: (A) Inspection 
of all distributing lines, conductors, 
valves, traps, etc., for the purpose of 
preventing any losses of heat, light 
and power in transmission; (B) investi- 
gations of the various manners in which 
steam, water and power are used for 
various purposes with the aim of de- 
vising and recommending more econom- 
ical practice; (C) recording of steam, 
power and water consumption by vari- 
ous departments and preparation of 
reports and cost charges. 

To insure the proper carrying out 
of this program, the authority and re- 
sponsibility of the power dispatcher are 
clearly defined in writing. He has a 
separate office on the premises, ade- 
quately equipped with metering, calcu- 
lating and recording facilities. His 
compensation is on a salary basis and 
he has no regular hours of work, as 


—FUEL UTILIZATION CHART— 


Monday TUESDAY 


Fig. 1—This chart displayed in the boiler room sets a goal for 


an economical operating practice and 
standardize most of the influential con- 
ditions. 

About 73 per cent of the steam gen- 
erated was used directly for processing 
the goods and the remaining 27 per 
cent passed to engines, the exhaust of 
which was used for process, heating 
and warming up large quantities of 
water for various: purposes. The dis- 
tribution of steam presented a large 
problem as to metering, dispatching 
and elimination of losses. 

*Digest of a paper presented at_ the 


Annual Meeting of the A.S.M.E. in New 
York, Dec. 3 to 6, 1923. 


+Engineer for Mount Hope Finishing Co., 
North Dighton, Mass. 


WEDNESDAY 


THURSDAY FRIDAY 





the nature of his duties does not permit 
cbservance of office hours. It is under- 
stood that he shall not be requested to 
work in excess of seventy hours a week, 
counting one hour of night or holiday 
work equivalent to two office hours. All 
foremen of all departments are ex- 
pected to co-operate with the power 
dispatcher in the prosecution of his 
duties and the exercising of his author- 
ity, while any lack or failure of this 
co-operation is considered a breach of 
the company’s discipline. 

As soon as this office was instituted, 
a surprising number of possibilities for 
saving came to light at once. A plan 
of the piping layout was made. A sys- 


SATURDAY 


tematic inspection of traps was started. 
Uses for condensate not fit for boiler- 
feed water were found either in the 
department itself or in an adjacent one. 

To prevent the waste of steam, it 
was found necessary to make the con- 
sumer who wasted it pay for it. Here 

















Fig. 2—Portable steam-flow meter 
for test purposes 


lay the greatest opportunity for saving 
and the greatest difficulty. All kinds 
of excuses were offered as to why such 
savings would affect the quality of the 
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40.2 
10,662,000 


each week, day and shift 


product at a so-called small saving of 
steam. For such a delicate task esti- 
mated consumptions were unsuitable. 
It was found necessary to install instru- 
ments for actual measurements. 

The work was approached on a mod- 
est scale, taking the heavy users of 
steam first and installing a few meters 
on trial in their departments. The re- 
sults were so gratifying that it was 
deemed advisable to continue the in- 
stallation of meters until every pound 
of steam generated could be accounted 
for. To reduce the labor of reading, 
electrically operated instruments were 
installed, with all the dials and re- 
corders mounted on a single board in 
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the dispatcher's office, although in cer- 
tain cases additional dials were in- 
stalled near the consumer. In the addi- 
tional control it gave the dispatcher 
over the system and in his ability to 
detect unusual losses at once and 
straighten them out by telephone, this 
centralized system quickly paid for 
itself. 

The results have exceeded anticipa- 
tion, as the savings made have greatly 
outweighed the expense incurred for 
meters, changes in pipe lines, investi- 
gations and research. Achnowledgment 
is made of the practical value of the 
method of mastering power production 
established by Walter N. Polakov, Con- 
sulting Engineer, New York, whose 
services were secured by the company 
in February, 1922. 

At the time of writing this paper the 
evidence on record shows the following 
actual yearly savings: In generation, 
$39,760; in distribution, $12,320; in util- 
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ization, $24,800. The savings enumer- 
ated represent only a few items. The 
work is still in progress. 

In the matter of records an endeavor 
has been made to simplify and keep 
to a minimum the number of forms 
to be made out daily and to crystallize 
the records for the generation of steam 
into one form known as the fuel-util- 
ization chart. This chart, the top sec- 
tion of which is reproduced in Fig. 1, 
shows the daily performance for each 
shift, day and week by straight lines 
whose lengths represent the evapora- 
tion of water per pound of fuel. Each 
day, shift and week are spaced into 
fifteen sections, representing the evap- 
oration of fifteen pounds of water 
“from and at” 212 deg. per pound of 
fuel oil, The amount by which actual 
performance falls short of or exceeds 
this “bogie” of fifteen pounds equiva- 
lent evaporation is indicated by the 
length of the white gap in the one case 
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and additional short line (above) in 
the other. 

From the other graphic records of 
the flow meters of the dispatcher’s 
office the power dispatcher recapitu- 
lates, condenses and compiles the sta- 
tistics for the plant engineer. The 
power dispatcher’s weekly summary is 
shown in Fig. 3. 

One of the unique features of the 
system as operated, is that the power 
plant is virtually an independent busi- 
ness carried on within the walls of the 
plant. It buys its raw product, fuel, 
and sells the finished product, steam, 
to its customers in the various depart- 
ments of the plant. It pays rent for 
its housing and also has to pay for 
insurance, taxes and other charges, 
labor and supplies. Consequently it 
must charge for its finished product, 
steam. 

It sends out bills weekly to each de- 
partment for steam used, as shown by 
the steam-flow meters, at cost of pro- 
duction. Exhaust steam costing less 
than high-pressure steam, its use wher- 
ever practicable is encouraged by a 
lower charge per thousand pounds. 

For the benefit of the accounting and 
sales departments the power dispatcher 
prepares monthly a report showing the 
distribution of the power-plant expense 
to the various departments. This is 
accompanied by a statement of cost of 
various items that make up the total. 

The intrinsic value of this system of 
conducting a power plant lies in its 
simplicity and elasticity. While it is 
being employed in a large steam plant 
costing one-third of a million dollars 
annually to operate, it is equally prac- 
tical for a small plant. 


Application of Ball and 
Roller Bearings to Electric 
Motors 


On Saturday evening Jan. 5, at the 
Engineers’ Club in Philadelphia, the 
Philadelphia section of the Association 
of Iron and Steel Electrical Engineers 
held its regular monthly meeting, at 
which the subject of ball and roller 
bearings was discussed. Two papers 
were presented: “Design and Applica- 
tion of Ball Bearings to Electric Mo- 
tors,” by T. C. Delaval Crow; and 
“Mountigg and Maintenance of Roller 
Bearings in Electric Motors,” by W. B. 
Wachtler. At the Association’s con- 
vention held in Buffalo last year, a 
great deal of attention was given to 
the question of standardizing ball and 
roller bearings for electric motors. 
Although no definite action was taken 
at that time, it was agreed that all four 
local sections of the Association should 
devote one meeting this year to dis- 
cussing this problem, and the Phila- 
delphia meeting was the first to do 
this. It is expected that these meet- 
ings will bring out many important 
data on the problem of applying ball 
and roller bearings to electric motors 
and lead to the standardization of these 
types of bearings. 
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In presenting his paper, Mr. Crow 
said that a great deal of energy and 
money had been spent in the develop- 
ment and application of ball and roller 
bearings to electric motors and that 
great progress had been made. Accord- 
ing to the speaker, a ball bearing that 
is operating properly does not wear, 
the streaks in the raceways are due to 
inequalities of the metal, and wear that 
might be thought to be indicated by 
this discoloring cannot be detected even 
by weight. There are slight friction 
losses in the bearings, and these losses 
have been found to be practically con- 
stant within normal speeds. Mr. Crow 
warned against using too tight a press 
fit for the inner raceway on the shaft, 
as this often caused the raceway to 
expand so much as to take all the 
clearance out of the bearing and made 
trouble. The method of locking the 
inner raceway to the shaft was men- 
tioned, and it was pointed out that 
unless the raceway made a tight fit 
on the shaft it was impossible to hold 
it tight with a locknut. It has been 
found that ball bearings give just as 
long service under continuous loads as 
under intermittent loads. Although 
grease was recommended as one of the 
best lubricants for ball bearings the 
use of graphite in any form was 
strongly opposed as it has a tendency 
to accumulate in front of the balls and 
retard their motion. 


ROLLER-BEARING OPERATION 


Mr. Wachtler said that wide vari- 
ations in load after bearings had been 
installed precluded close calculations 
being applied and that selecting bear- 
ings by calculations only was not safe. 
Where belts are used the maximum 
belt stress should be considered, and 
shock loads should be taken care of by 
reserve capacity in the bearings. The 
speed must also be taken into consider- 
ation, since the capacity of the bearings 
falls off with the speed. The speaker 
said that a roller bearing could have 
from 3 to x in. end play without affect- 
ing its operation. Either oil or grease 
may be used as a lubricant, oil being 
preferred. The oil used in these bear- 
ings, it was explained, should be free 
of acid and have a high flash point. 

In the discussion it was brought out 
that there is a wide variation in the 
practice of lubricating ball or roller 
bearings; that where apparently some 
operators give little attention to this 
matter and allow the bearings to run 
for a year or more without renewing 
the lubricant, others lubricate the bear- 
ings once a month. It was suggested 
that a good basis on which to stand- 
ardize ball and roller bearings is speed 
and horsepower. A point of disagree- 
ment was whether the balls in angular 
contact bearings were caused to spin 
in operation. One speaker claimed that 
they did and that for this reason an 

ingular contact bearing would run 
warmer under the same load than a 
adial contact bearing. Polarized light 
vas suggested as a means of determin- 
ng the stresses in the inner race after 
‘ has been pressed on the shaft. 
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Proposed Standards for Identification 
of Piping Systems by Colors 


HE identification of fluids con- 

veyed by pipes in power houses 
and industrial plants has in the past 
been given some attention by va- 
rious individual firms. In 1911 a 
committee of the American Society 
of Mechanical Engineers developed a 
color code for such identification of 
power-house piping. Since that time 
numerous other codes have been worked 
out by individual power plants and 
chemical manufacturing concerns. In 
1921 this subject seemed to be of 
such increasing interest that at the 
request of the National Safety Council 
and the A.S.M.E., the American Engi- 
neering Standards Committee author- 
ized the organization of a Sectional 
Committee to prepare a national code 
for this purpose and designated the 
N.S.C. and the A.S.M.E. as Joint Spon- 
sors. At its organization meeting in 
June, 1922, this Sectional Committee 
authorized the appointment of a com- 
mittee on Plan and Scope, of which 
W. S. Morrison was made chairman. 
The report of this Plan and Scope 
Committee which was presented to the 
Sectional Committee at a meeting held 
in November, 1922, called for the ap- 
pointment of four committees: (1) 
Executive Committee with the chair- 
man of the Sectional Committee, A. S. 
Hebble, as chairman; (2) Sub-commit- 
tee on Classification, Crosby Field, 
chairman; (3) Subcommittee on Identi- 
fication by Colors, F. P. Ingalls, chair- 
man; (4) Subcommittee on Identifica- 
tion Markings Other than Color, W. S. 
Morrison, chairman. 

The first of these’ sub-committees to 
complete its report is that on “Identi- 
fication by Colors,” F. P. Ingalls, chair- 
man. This report is now in the hands 
of the members of the Sectional Com- 
mittee for study before their next meet- 
ing, which will be held on Thursday, 
Jan. 10, 1924. In the meantime the 
committee desires to receive criticism 
and comment on this tentative draft of 
its report. These should be addressed 
to I. G. Hoagland, Secretary of the Sec- 
tional Committee on Code for Identifi- 
cation of Piping Systems, in care of the 
National Automatic Sprinkler Associa- 
tion, 80 Maiden Lane, New York City. 

The following is taken from the ten- 
tative report: 

It is obvious that to attempt to out- 
line a code in which every product 
liable to be transported would have its 
identification, would result in a sys- 
tem so comprehensive that the supply 
of colors and _ identification symbols 
would not hold out. It is found upon 
investigation that any materials trans- 
ported in pipes in a plant fall in one 
of the five following classifications: 

Safe Products—This represents a 
majority of the products that are 
handled through a_ plant. Those 
products may be defined as having no 
hazard in their handling and no extra- 
ordinarily high value, so that a work- 


man in approaching a piping system to 
make repairs will run no undue hazard 
in breaking into a pipe bearing a safe 
material, even though that material had 
not been emptied by previous arrange- 
ment. 

Extra-Valuable Material—This might 
be classified as a part. of the safe ma- 
terials above mentioned, but inasmuch 
as cases came to your committee’s at- 
tention where those products would 
have a very high value, it appeared 
preferable to give them a _ separate 
major classification. 

Dangerous Materials—These ma- 
terials are those which inherently in 
themselves are hazardous to life or 
property by virtue of being easily in- 
flammable or productive of poisonous 
gases or are in themselves poisonous. 


Fire Control 
Equipment 
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Five classes of pipes and colors 
assigned 


They include, of course, materials that 
are known ordinarily as fire producers 
and explosives. 

Protective Materials—Under _ this 
class fall materials which are piped 
through plants for the express pur- 
poses of being available to prevent or 
minimize the hazard of the dangerous 
materials above mentioned. Thus, a 
plant may have certain special gases 
which are antidotes to poison fumes, 
which gases are piped through their 
plants for the express purpose of open- 
ing or breaking the pipe in case of 
danger. 

Fire Control Equipment—This might 
properly be called a division of the 
Protective Materials just mentioned, 
though the hazard of fire and the use 
of sprinkler systems and other fire- 
fighting equipment having become so 
universal, it would appear better to 
make it a special major classification. 

The figure shows the proposed colors, 
and groups assigned. These five classi- 
fications or subdivisions thereof, if 
necessary, in the opinion of your com- 
mittee should be each given a major 
color, and the various subdivisions that 
a plant may need can be obtained by 
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the use of numbers, names, or the like, 
painted in white or black upon a back- 
vround of the color selected. 

A plant atmosphere that will ordi- 
narily support human life without ma- 
terial danger to general health, may at 
times be charged with gases or vapors 
that will react chemically on many 
paint pigments with a resultant change 
in color. 

By far the most common of these 
abnormal forms of attack come from 
vapors that are acidic, alkaline or sul- 
phureted. The dry gases are far less 
active, but when accompanied by 
aqueous vapor they penetrate the paint 
film and, if reactive with the pigment, 
cause rupture of the film and change of 
color by the formation of new com- 
pounds having a different volume and 
color from the original pigment. 

In any plant where such abnormal 
conditions persist, the first step is to 
use a vehicle having the highest prac- 
tical water resistance and then select 
colors in such a way that the pigment 
will have the least reactivity with the 
prevailing gas. The colors shown by 
the committee indicate some of the 
possibilities in this direction. 


CHEMICALLY RESISTANT COLORS 


Toluidin Red—Fairly fast to aqueous 
acids, alkalies and sulphur. An organic 
pigment that will stand up as well as 
the vehicle. Adds materially to the 
life of varnish vehicles and works well 
with all of them. 

Paranitranilin Red—Similar to the 
toluidin and considerably cheaper, but 
owing to a slight solubility in the 
vehicle, it has a tendency to stain up 
through light shades or whites applied 
over it; for example, white letters or 
aluminum stripes. 

A Mixed Pigment consisting of an 
organic red similar to toluidin mixed 
with zine yellow—Fast to alkalies and 
sulphur but not to acids. Shades of 
orange may be adjusted to suit. Mixed 
with cadmium yellow in place of the 
zine yellow it becomes fast to acids as 
well. 

Orange Chrome Yellow—The regular 
color for ordinary use. Fast to alkalies 
but not to acids or sulphur. 

Yellow Ochre toned up with bright 
yellow to a type commonly known as 
Golden Ochre—Ochre itself as com- 
pared with the more highly saturated 
hues is little more than a_ yellow 
brown, but in the proposed system 
where browns as distinctive colors are 
eliminated, the ochre falls unmistak 
ably in the yellow sector. Owing to its 
general stability and low price it is the 
main reliance for fast yellow in situa- 
tions where chrome yellows cannot be 
used. Like other iron compounds that 
contain hydroxyl groups or “chemically 
combined water,” it is not wholly fast 
to sulphur. Strong ammonium sul- 
phide darkens it somewhat but except 
in extreme cases it is fast to every- 
thing. When toned up to a brighter 
shade, the resistance depends on the 
kind and quantity of toner. 

Cadmium Lithopone—A combination 
of cadmium sulphide and blanc fixe. 
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Fast to everything, but applicable to 
extreme cases only because the avail- 
able supply is limited and the cost 
relatively high. 

Chrome Yellow L—The ordinary pig- 
ment for general use. Fast to acids, 
but not to caustic alkali or sulphur. 

Chrome Oxide toned up with a little 
yellow to raise its total reflection value. 
This oxide is a moderately low priced 
oxide not to be confused with Vert de 
Guignet, a much more brilliant and ex- 
pensive quality. It is fast to every- 
thing and useful in extreme cases. 

Ordinary Chrome Green Light—Fast 
to weak acids, but not to alkali or sul- 
phur. 

Prussian Blue tint with a base white 
of Titanox—Fast to acid, fairly resis- 
tant to sulphur, easily affected by 
alkali. 

Ultramarine Blue tint with base 
white of zinc oxide—Fast to alkalies 
and sulphur but not to acids. 

Base white of Titanox tinted with 
Alizarine Purple—Fast to everything. 
Shade can be adjusted by adding Ali- 
zarine Red in varying proportions. 

A Gray and a Black—Included for 
comparison and incidental interest. 

For ordinary outside exposure lin- 
seed oil is the most durable vehicle. 
Where higher resistance to water is 
required and for interior use, China 
wood oil varnishes may be used to ad- 
vantage. Where both these vehicles 
fail, some type of coating other than 
ordinary paint must be selected or the 
identification by color abandoned. 


Who Was Responsible for 


Carelessness ? 
By A. L. H. STREET 


An employer’s’ responsibility for 
negligence on the part of his engineer 
was the subject of consideration in the 
ease of Bush vs. Sinclair-Rooney & 
Co., 201 New York Supplement, 804, 
decided by the Appellate Division of 
the New York Supreme Court. 

Stuber was employed by the de- 
fendant to operate boilers. A defect 
developed in one of them, and Howard 
Brothers & Co., boiler makers, were em- 
ployed to make repairs. They sent 
four expert employees to do the work, 
and Stuber was asked by the foreman 
to provide a quantity of kerosene for 
use in a lighting and heating device 
used in the work. Through mistake 
he furnished gasoline, the explosion of 
which killed Stuber and three other per- 
sons. Holding that the defendant 
might be held responsible for the acci- 
dent, as to men other than Stuber 
killed, on a theory that Stuber’s negli- 
gence occurred in the course of his em- 
ployment, the Supreme Court said: 

Throughout this time, Stuber was in 
the veneral employ of the defendant. 
He was never in the general employ of 
Howard Brothers & Co. While his 
duties are not specifically shown, he is 
called the engineer, which, of course, 
insluded the firing of the boiler, and a 
jury could say that it ineluded such 
ordinary repairs and work about the 
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boiler as an ordinary mechanic would 
do. While the boiler makers were 
there, he seems to have been inter- 
ested to get the work done and to be 
generally helpful. “A master is liable 
for the result of a servant’s negligence, 
when the servant is acting in his busi- 
ness—when he still is engaged in the 
course of his employment. It is not 
the rule itself, but its application, that 
ever causes a doubt.” . . . 

We are not called upon to de- 
termine whether a jury might not have 
found that Stuber was not engaged in 
the defendant’s business, but whether it 
can be said, as matter of law, that he 
was not engaged in the defendant’s 
business. Howard Brothers & Co. 
were independent contractors, doing but 
one thing, namely, repairing the 
boiler. Stuber unquestionably 
did certain minor things to assist the 
independent contractors in their work, 
but a jury could have found that the 
helping of the independent contractors 
was for the benefit of the defendant. 
We do not know what orders Stuber 
had. It does not appear whether or not 
he disobeyed any given to him. But 
even a disobedience of orders is not the 
determinative fact of whether the work 
is within the scope of an employee’s 
duties. Nor will a slight devia- 
tion, even for the servant’s own bene- 
fit, from the course of work required 
by the master, necessarily relieve the 
master from liability for an accident 
occurring during the period of such 
deviation. . ; 

In the present case, the general em- 
ployment of Stuber by the defendant 
being unquestioned, the acts done not 
in furtherance of his own purposes, we 
find no evidence from which we can 
say, as matter of law, that command 
was surrendered, unless we draw an 
inference of such surrender from the 
mere fact that the purpose of Stuber’s 
acts were to advance both the business 
of his employer, the defendant, and of 
the independent contractors, which, 
under authority of the last citation, we 
may not do. 

In our opinion, a jury would at least 
have been entitled to say that the acts 
of Stuber were done in the course of 
his service in his employer’s business, 
and, that being so, the nonsuit was 
erroneous. 


Since Japan is especially poor in coal 
and petroleum resources its manufac- 
turing plants have been more or less 
dependent upon hydro-electric power, 
and its ability to compete in world 
markets will depend to a great extent 
upon future development of this re- 
source. The numerous short, swift 
rivers found in Japan have caused the 
development of electricity by water 
power to far outstrip that produced by 
steam, especially during the last decade. 
In 1910 the amounts produced by steam 
and by water power were about the 
same, but at the end of 1919 out of a 
total of 572,000 kw. produced by com- 
mercial light and power companies, 
487,000 kw. was generated by water 
power, while only 94,000 kw. was pro- 
duced by steam. The total production 
of all plants including private and gov- 
ernment, during 1919 amounted to 


1,133,000 kw., or about one-sixteenth 
that of the United States for the same 
period, 
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Recent Publications 











A Treatise on Engine Balance Using 
Exponentials. By P. Cormac, Fellow 
of the College of Science for Ireland. 
Published by E. P. Dutton & Co., New 
York, 1923. Cloth; 53x83 in.; 151 
pages; 55 illustrations. Price, $8. 
The designer of engines or the in- 

vestigator of phenomena along this 

line will doubtless be interested at the 
clear and comprehensive manner in 
which these subjects are analyzed and 
the mathematics handled. The author 
begins by a simple explanation of the 
parallelogram law, representing the use 
of vectors, and the interpretation of the 
iota. Cyclic factors for rotation, ex- 
ponential form of cyclic factors, as well 
as methods of handling, graphical rep- 
resentations, etc., are taken up at the 
beginning. The remainder of the eleven 
chapters cover the symmetrical engine, 
piston displacement, inertia-force, and 
effects of piston mass, etc. Following 
this various types of engines are con- 
sidered. The mathematical equations 
are illustrated by examples worked out 
at length and with many illustrations. 
An appendix contains examples of ex- 
pansion of functions in trigonometric 
series. In conclusion it is felt that the 
careful division of the subjects given in 
the table of contents, together with the 
index, assists materially in making this 
a practical and easily understood work. 


Heat Transmission Within the Internal 
Combustion Engine (Der Waermeue- 
bergang in der Verbrennungskraft- 
maschien). By Prof. William Nus- 
selt. Published in German by the 
Verein Deutscher Ingenieure, Berlin, 
yermany. Paper, 78x10§ in.; 15 
illustrations; 79 tabulations. Price 
not stated. 

This book seeks to show by mathe- 
matical deduction and laboratory ex- 
periments the propagation of heat by 
hot gases and the heat transmitted to 
the cooling water by radiation and con- 
duction of the cylinder walls of the 
internal-combustion engine. 

The cooling of hot gases is first in- 
vestigated by careful temperature 
measurements with gases exploded 
within steel spherical bombs of various 
diameters. To segregate the effect of 
radiation and conduction, the inner 
surfaces of otherwise identical bombs 
were gold plated in some and coated 
with lampblack in others. The observed 
values are, however, not applicable to 
the engine cylinder in which the moving 
piston imparts a whirling motion to the 
gases, which serves to increase the 
conductivity of the cylinder walls. By 
careful measurement of the cooling 
effect of a stream of air directed 
against a hot metal wall and comparing 
the results with those obtained by Clerk 
and other experimentors, along similar 
lines, a formula is derived for calculat- 
ing the heat absorbed in the cooling 
water through conduction by the cylin- 





der walls, under given temperature and 
gas density with a given mean piston 
speed. 

The work is scholarly but systematic 
in its presentation. It is of chief in- 
terest to the designer of gas and Diesel 
engines and is of value to the advanced 
student of physics. 


Studies in the Economics of Overhead 
Costs. By J. Maurice Clark, Profes- 
sor of Political Economy, University 
of Chicago. Published by The Uni- 
versity of Chicago Press, Chicago, II- 
linois. Cloth; 53x83 in. 502 pages; 24 
chapters; no illustrations. Price $4. 
This book was not originally planned 

as a commercial text, but rather as the 
basis of a course of lectures for stu- 
dents. The author has endeavored to 
put this in argumentative form so that 
business men would find it readable, if 
they were willing to deal with some few 
unfamiliar terms and to accept the 
viewpoint of a search for the laws of 
economic efficiency rather than that of 
the narrow commercial efficiency which 
breeds the convulsions that sap the 
strength of business as a whole, to 
quote largely the language of the 
author. 

Those looking for thoughts or ideas 
along the line of efficiency will undoubt- 
edly find some information in these 
pages. The author has quoted freely 
from other authorities, so that a large 
amount of comparative information is 
represented. On the other hand, the 
work is so argumentative in character 
that it is quite difficult for a practical 
business man to correlate some of the 
statements with the actual facts of 
business. For instance, on page 114 the 
author makes the statement, “efficiency 
is a proportion between things you want 
and things you do not want, and some 
of these things are bound to increase 
faster than others, as the working units 
get bigger.” 

This rather unusual definition of effi- 
ciency evidently pertains to efficiency of 
construction or proportion rather than 
that of production. With many it would 
seem that efficiency is rather out of 
place in connection with such a concep- 
tion, as this ordinarily refers to dyna- 
mic processes rather than structural 
objects. The author explains further by 
comparing the various items that 
change, as the size of a ship is in- 
creased. Wetted surface ordinarily in- 
creases about as the square of one di- 
mension and the cubical contents almost 
as the cube. 

To those who are not familiar with 
engineering or physical principles, the 
many arguments will undoubtedly bring 
information. To the business man, 
however, it would seem that a good 
analysis of the facts would make many 
of the arguments unnecessary and be 
of great assistance in presenting the 
subject in a practical manner. 
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The Action of Engine Shaft Governors 
(Der Regelvorgang ber Kraftmaschi- 
nen). By A. Watzinger and Leif J. 
Hanssen. Published in German by 
Julius Springer, Berlin, Germany, 
1923. Paper, 8xll in.; 92 pages; 82 
illustrations. No price stated. 

This publication is the outcome of a 
series of calculations and experimental 
determination of the extent and char- 
acter of the resultant forces set up 
within engine-shaft governors by the 
oscillating external reaction of the valve 
gear and the internal friction of the 
governor to resist the displacement of 
the eccentric. These forces have a re- 
tarding effect on the governor move- 
ment which can be likened to that which 
would be produced by an oil brake. 
They are nearly proportional to the 
rate of the governor travel, and the ex- 
periments conducted by the authors at 
the Trondhjem (Norway) Technical 
High School Laboratory show that they 
consume the major portion of the power 
required to operate the governor. The 
power required to accelerate the gov- 
ernor masses is exceedingly small in 
comparison to the former. The pres- 
entation is highly technical and involves 
a great number of differential equations 
that call for a considerable knowledge 
of calculus to follow them. 

Four governors are taken under con- 
sideration: The Harting and Kuhn; the 
Wolf, as used on the locomobile; the 
Jahns; and a special experimental gov- 
ernor with a relatively great inertia 
effect, designed and constructed at the 
Trondhjem Laboratory. 

The first chapter is devoted to a de- 
scription of the governors with dimen- 
sions, weights of reciprocating engine 
parts and mean inertia effects, together 
with a description of the testing equip- 
ment. Special recording instruments 
were used to facilitate the simultaneous 
comparison of the factors under con- 
sideration wherever necessary. The 
succeeding chapters deal with the ac- 
tion of the governors under load 
changes; the influence of the valve-gear 
reaction with and without consideration 
of the internal governor friction and 
the latter in combination with the fric- 
tion of a slide valve and a piston valve; 
the power required to operate the gov- 
ernor and the ratio between this and 
the rate of governor travel; the influ- 
ence of the internal friction, the degree 
of stability and the inertia effect of the 
governor parts on the governor action; 
the determination of the ultimate 
capacity of the governor; the influence 
of changes in the weight of the gov- 
ernor parts on the distance of the gov- 
ernor travel, the influence of the 
governor travel on the ratio between 
the power consumption and the rate of 
travel; a detailed comparison between 
the calculated and actual governor 
movements with numerous examples, 
the calculated changes in the engine 
speed and the influence of the inertia 
effect on speed changes, and conclude 
with a brief review of the factors to 
be considered in designing a typical ec- 
centric shaft governor. 





114 





enacy aa 











POWER 






Tein) - 
a ne News in the Field of Powe 





Nine Southern Power Companies Make 
Offer for Muscle Shoals 


Offer Leaves Nitrate Plant with Adequate Power Free for 
Ford or Other Manufacturer 


a etn agg power companies have 
made a tentative offer of $100,000,- 
000 for utilization of the power at 
Muscle Shoals for fifty years. The 
offer was presented in a letter to the 
Federal Power Commission and was 
made public by Representative Hull, of 
Iowa, a member of the House Military 
Affairs Committee. 

Under the plan, said Mr. Hull, Henry 
Ford would be allowed to take over 
the nitrate plants and operate them for 
fertilizer manufacture if he wished. 
The offer does not include these plants, 
but specifically provides that a large 
block of power shall be reserved for 
fertilizer production. 

At present, Mr. Hull said, Mr. Ford’s 
plan is inadequate from the standpoint 
of public benefit or of a return to the 
government of its war-time investment 
of $107,000,000, whereas the power 
companies’ proposal would insure a 
proper return. 

Mr. Hull made the following state- 
ment: 

The outline of a proposed tender to 
the Government for the utilization of 
the power at Muscle Shoals, as made 
by a group of Southern power com- 
panies in response to an inquiry by 
the Federal Power Commission initiated 
at my request, is the most practical 
solution yet advanced for one of the 
most troublesome problems with which 
Congress has had to deal. 

The nine companies associated in 
making a new offer for the Muscle 
Shoals power plants propose to organ- 
ize a company to lease the plant for 
fifty years under the terms of the Fed- 
eral Water Power Act and to agree to 
pay to the government a rental suffi- 
cient to meet all interest charges on 
expenditures on the project to the time 
of its completion, including the $17,- 
000,000 expended during and just after 
the war. This total, the companies 
estimate will approximate $45,000,000, 
if the government installs eight con- 
templated generating units in the hydro 
plant. 

The sum of $4,500,000 would be added 
for the value of the present govern- 
ment steam plant at Muscle Shoals, 
bringing to $50,000,000 the total on 
which interest charges are to be com- 
puted. On this sum the companies 


offer 4 per cent which would return to 
the government, in the way of rent, 
$2,000,000 a year. If the government 
should install more than eight generat- 
ing units, the companies would increase 
their return to the government accord- 
ingly. If the government desired to 
sell the Muscle Shoals steam plant, one 
of the proposing companies would un- 
dertake to buy it at a price of $4,500,- 
000 on terms satisfactory to the gov- 
ernment. The rent for the first six 
years would be at the rate of $300,000 
a year, and for the next four years 
$1,500,000 a year, increasing the follow- 
ing year to the maximum. 

During the first few years the com- 
panies propose to spend not less than 
$10,000,000 for new transmission lines 
and equipment to deliver the power for 
commercial and business uses in the 
South by means, in part, of the so- 
called superpower system conceived dur- 
ing the war, and by which power trans- 
mission lines in Tennessee, Georgia, 
Alabama and North and South Carolina 
are interconnected. By this plan the 
companies exchange power as demands 
require and an excess of water power 
at any one point is made available 
for public need at other points. 

The project would be subject to re- 
capture by the government at the end 
of the fifty-year lease, as provided by 
the Federal water-power law. The gov- 
ernment would have the right to take 
possession of the property whenever 
the safety of the United States de- 
manded for manufacture of nitrates, 
explosives or munitions. 

The letter to the Federal Commission 
is written from the office of the Ten- 
nessee Electric Power Co., which is said 
to be a subsidiary of the Alabama 
Power Co. It is signed by the Ten- 
nessee concern, the Columbus Electric 
& Power Co., Carolina Light & Power 
Co., Yadkin River Power Co., Ashville 
Power & Light Co., North Carolina 
Electrical Power Co., Memphis Power 
& Light Co., Alabama Power Co. and 
Central Georgia Power Company. 

The statement is made that the entire 
Muscle Shoals power can be absorbed 
in the South within ten years, and may 
be transmitted all over Tennessee, the 
Carolinas, Georgia, Alabama, Louisiana 
and Mississippi. 
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F. A. E. S. Elects Hartness 
President 


Reorganization of Federal Departments 
Endorsed 


T A MEETING of the Federated 

American Engineering Societies 
held in Washington, D. C., on Jan. 10, 
ex-Governor James Hartness of Ver- 
mont and a former president of. the 
American Society of Mechanical Engi- 
neers, was elected president, to succeed 
Dean Cooley of the University of Mich- 
igan. At an all-day session on Wednes- 
day, participated in by approximately 
one hundred organizations from all 
parts of the United States, the national 
public works conference held under the 
auspices of the Federated American 
Engineering Societies, adopted a resolu- 
tion favoring a re-organization of fed- 
eral departments. No particular plan 
was indorsed, the resolutions embody- 
ing the aims of the engineers, archi- 
tects, contractors and allied bodies, 
merely stating: “This conference par- 
ticularly endorses grouping and co- 
ordinating within an existing depart- 
ment, preferably renamed department 
of public works, the construction and 
administration of all non-military public 
works.” 

At the suggestion of Calvert Townley, 
a past-president of the American In- 
stitute of Electrical Engineers, the fed- 
eration went on record as favoring an 
engineering investigation of the St. 
Lawrence-Great Lakes waterway bhe- 
fore the matter was definitely presented 
to the American and Canadian govern- 
ments. The chief speaker at Wednes- 
day’s meeting was Secretary Hoover of 
the Department of Commerce, and the 
first president of the engineering fed- 
eration. Mr. Hoover said that no 
isolated bills for government re-organ- 
ization could pass Congress and that 
the problem of regrouping public works 
functions was inseparably tied up with 
the larger problem of general re- 
organization. 

Segregation of vast public works 
functions, in his opinion, must be ac- 
companied by parallel segregation of 
other activities. He also asserted that 
the creation of a new public works de- 
partment with a secretary as a member 
of the president’s cabinet was out of 
the question. Executive Secretary 


L. W. Wallace of the Federation, said 
that Secretary Work of the Department 
of the Interior, was in sympathy with 
the movement to make over the latter 
department by the creation of a divi- 
sion of public works and a department 
of public domain. 
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Hoover Gets Opinion of Attorney-General 
in Regard to Gathering Trade 
Association Statistics 


Attorney-General Draws Distinction Between Permissible Collection of 
Statistics and Methods That Would Prevent Free Competition 


R. HOOVER, Secretary of Com- 
merce, wishing to clarify the 
legality of the activities of trade asso- 
ciations in the gathering and distribu- 
tion of trade statistics, has taken the 
matter up with the Attorney-General 
for an opinion. 
The chief points of Mr. Hoover’s com- 
munications covered the following: 


The question of the right of trade 
associations to gather and distribute 
information and statistics is becoming 
more and more acute. My own impres- 
sion is that the collection and distribu- 
tion of current unidentified information 
and statistics as to production, stocks 
on hand, and prices on closed transac- 
tions should be permissible provided 
it is all made available on fair terms, 
not only to the association members, 
but to all others interested, including 
the general public. 

Such knowledge is essential to the 
consumer, producer, manufacturer and 
distributor, as it places them all in a 
position to interpret and judge market 
conditions intelligently on the basis of 
supply, demand and current prices, and 
to gage their purchases and sales 
accordingly. 

If business be compelled to operate 
without such vital information, it will 
naturally be forced into unscientific and 
highly speculative avenues. 

Competition based on fair and equal 
information of existing conditions 
would more likely result in lower prices 
to the consumer than competition based 
on uncertainty, in which each dealer 
must add something to his price to 
cover unforeseen eventualities. 


Mr. Hoover states that the needs of 
his department for such statistics being 
great and that the gathering of them 
by the department being a gigantic 
physical task, he had asked and had 
obtained splendid co-operation from the 
trade associations in gathering such in- 
formation. He further states: 


My attention has been directed to 
a decree entered Nov. 26, 1923, in the 
District Court of the United States for 
the Southern District of Ohio, in the 
case of United States vs. Tile Manufac- 
turers Credit Association, et al, para- 
graph 2 of page 3 of which is as 
follows: 

“Provided, however, that the defend- 
ants may, through the association, or 
corporation hereinafter provided for, 
receive and compile for transmission 
to any governmental agency such in- 
formation and statistics as it may re- 
quest as to the production, shipments, 
the stocks on hand and the prices of 
tiles, but are restrained from distribut- 
ing said information among themselves, 
except that information respecting 
sales may be collected annually and 
used to enable the assessment of the 
several members for their proportionate 
parts of the several expenses of the 
association, and for no other purpose.” 


The Attorney-General quotes exten- 
sively from former correspondence with 
the Commissioner of Commerce in re- 
gard to the collecting and distribution 
of stetistics by trade organizations and 
states that two objects had been in 
mind then: 


First, that the information distri- 
buted should be general, and second, 
that individual contact between those 
engaged in the same industry with ref- 
erence to matters which vitally affect 
prices should be avoided. If the char- 
acter of the information and the manner 
of its dissemination be restricted, one 
member would not be informed as to 
the individual activities of another 
member, and those engaged in the in- 
dustry would be prevented from reveal- 
ing their business to their competitors. 
Under the system now practiced by 
many of the associations, each member 
reports its production, shipments, 
stocks on hand, and each individual 
sale, stating the price at which it is 
made and, generally, the locality where 
made; and this information is distri- 
buted by the secretary or manager of 
the association among all the members, 
though in some associations the names 
of the members making the sales are 
omitted. Thus each member reveals 
the details of his entire business to 
every other member, which, as sug- 
gested by the Supreme Court in the 
Hardwood case, is entirely inconsistent 
with the normal attitude of real com- 
petitors. 

In my judgment the effect of general 
information as to the conditions of an 
industry, such as the total production, 
shipments, stocks on hand and the aver- 
age price, or range of prices, is entirely 
different from that resulting from each 
person engaged in an industry receiv- 
ing directly, or through a common 
medium, reports which reveal to him 
the exact condition of the business of 
all of his competitors. When thus 
informed each one is invited, and is 
naturally inclined, to imitate the con- 
duct of his most successful competitor; 
and the spirit of comradship created by 
the confidential exchange of informa- 
tion of this character necessarily pre- 
vents the free competition between 
them which would otherwise prevail. 

Those who organize and conduct these 
associations appear to entertain the 
idea that if the information imparted 
relates only to past and closed transac- 
tions, there can be no violation of the 
Anti-Trust Act. In my judgment such 
an idea is wholly fallacious. One’s fu- 
ture conduct is to be judged by what 
he has done and is then doing, and not 
so much by what he says he will do. 
It is one’s actual conduct that is taken 
as an example for imitation. It has 
developed in the trial of cases involving 
associations that the members could 
not be relied upon to keep the agree- 
ment; and the system of exchanging 
statistics was adopted because it was 
found to be the only effective way to 
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procure co-operation as to prices and 
production; and such co-operation could 
be thus procured even in the absence 
of any positive agreement. 

Again, the idea seems to be prevalent 
that no exchange of information be- 
tween the members, regardless of its 
extent or character, can be unlawful if 
at the same time publicity be given 
thereto through the press or some gov- 
ernmental agency. In my judgment 
this idea is likewise fallacious. The 
illegality as well as the evil results 
arise from the co-operation among the 
members pursuant to a positive or tacit 
understanding; and this co-operation 
is not affected by publicity. Those who 
purchase the commodity, though fully 
informed as to the activities of the 
association, can protect themselves only 
by an organization and co-operation of 
like character, which, if it were lawful, 
is an impossibility upon the part of the 
public. 

I have no doubt that it is important 
that those engaged in an industry have 
general information as to the condi- 
tions of that industry, but I think 
that information should be distributed 
strictly through a responsible medium, 
like your Department; and I see no 
objection to its being gathered by an 
association provided it be strictly 
guarded and the association be pro- 
hibited from distributing it among its 
membership. This is the same view 
that I entertained when the communica- 
tions were exchanged in February, 
1922; and it has since been strongly 
confirmed by decisions of the Supreme 
Court and by investigations of a num- 
ber of associations and the trial of 
cases involving associations. 


Two Penstocks Burst 
in California 


On New Year’s Day a penstock at 
the Big Creek No. 8 plant, of the South- 
ern California Edison Co., burst, and 
the escaping waters caused the death 
of two women. The cause of the break 
has not been learned. About two years 
ago a failure occurred in this same pen- 
stock due to a defective steel manhole 
casting. This defect being caused by 
a slag pocket in the casting. The pen- 
stock is 2,800 ft. long, 8 ft. in diameter 
at the top end and 6 ft. at the power 
house. It supplies a 22,500-kw. unit 
operating under a 680-ft. lead. The 
plates vary in thickness from g to 13 in. 

A break occurred in the penstock 
at the new Eldorado plant of the West- 
ern States Gas & Electric Co. on the 
American River on Jan. 2, while the 
penstock was being filled for the first 
time. The break was near the power 
house, and no serious damage was done 
except to the pipe itself. The rupture 
was about six feet long and sixteen to 
eighteen inches from a_ longitudinal 
weld and parallel thereto. The escap- 
ing water under a head of about 1,800 
ft. forced the break open to a width 
of about one foot. The penstock con- 
sists of 30-in. lap-welded pipe in 20-ft. 
section at the point where the break oc- 
curred. The damage will be repaired 
by installing a new section of pipe. 
The accident will delay the opening of 
the plant until the middle of the month. 
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Canadian Imports of Coal 
Increasing 


The coal statistics of Canada for the 
10 months ended Oct. 31 show that the 
total importation of coal during this 
period was 19,450,000 tons, an increase 
of 43 per cent over the preceding three- 
year average for the same period. Of 
this coal 4,315,800 tons was anthracite, 
an increase of 34 per cent over the 
three-year average. 


Commission Seeks Injunction 
Restraining Girand 


The Department of Justice has be- 
fore it a request from the Federal 
Power Commission to seek, as promptly 
as possible, an injunction requiring 
James B. Girand to discontinue con- 
struction work on his project at Dia- 
mond Creek on the Colorado River. 

While Mr. Girand holds a license 
from the State of Arizona, which would 
have expired on Dec. 26, 1923, had he 
not begun this work, the Federal Power 
Commission contends that his present 
activities are being undertaken before 
the requisite action by that body has 
been taken. The Federa. Power Com- 
mission is withholding a license cover- 
ing the project in the hope that a gen- 
eral policy may be agreed to among 
all the states in the Colorado River 
basin before any licenses are issued by 
the Federal Government. 





Society Affairs 











The Utah Section of the A.S.M.E. 
will hold an informal dinner and smoker 
to discuss A.S.M.E. affairs on Jan. 22 
at the University Club. 


The Boston Section of the A.S.M.E. 
will have an illustrated paper on 
“Recent Developments on Steam Loco- 
motives” at its Jan. 22 meeting. 


The Rochester Section of the A.S. 
M.E. will hear Louis W. Arny speak on 
“Belt Transmission and Leather Belt- 
ing,” at its Jan. 23 meeting, which will 
be held at the University of Rochester. 


The Engineering Society of Western 
Massachusetts will at a dinner and reg- 
ular meeting at the Highland Hotel, 
Springfield, Mass., hear A. C. Eaton, 
of Worcester, Mas:. give an illustrated 
talk on the “Davis Bridge Dam.” 
Jan. 21 is the date of the meeting. 











4 Personal Mention 





Paul H. Brangs, for many years a 
director and vice-president of the Heine 
Boiler Co., has retired from active busi- 
ness and is going to make a tour around 
the world. He sails by the steamship 
“Resolute” on Jan. 18 and will be ab- 
sent about six months. 


William S. Johnston with Day & 
Zimmerman, Inc., Philadelphia, Pa., has 
been superintendent on the mechanical 
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equipment of the new 25,000-kw. power 
plant just completed at Saxton, Pa., for 
the Penn Central Light & Power Co. 





Coming Conventions 


American Electrochemical Society. C. 
G. Fink, Columbia University, New 
York City. Meeting at Hotel-Belle- 
vue-Stratford, Philadelphia, Pa., 
April 24-26. 

American Institute of Electrical 
Engineers, F. . Hutchinson, 29 
West 39th St., New York City. 
Midwinter convention at the Belle- 
vue-Stratford Hotel, Philadelphia, 
Feb. 4-8. Spring convention at 
Birmingham, Ala., April 7-10. 


American Institute of Mining 
Metallurgical Engineers. a ° 
Sharpless, 29 West 39th St., New 
York City. Annual meeting at 
New York City, Feb. 18-21. 

American Society of Civil Engineers. 
John H. Dunlap, 29 West 39th St., 
New York. City. Annual meet- 

- ing at New York City, Jan. 16-18. 

American Society of Heating & Ven- 
tilating Engineers. C. W. Obert, 
25 West 39th St., New York City. 
Annual meeting at New York City, 
Jan. 22-25. 

American Society of Mechanical En- 
gineers, Calvin W. Rice, 29 West 
39th St., New York City. Spring 
meeting at Cleveland, Ohio, May 
10-12. 

American Society of Safety 
neers. Genevieve S. Wood, 29 
West 39th St., New York City. 
Annual meeting at New York City, 
Jan. 18. 


Eastern Geographic Division of the 
National Electric Light Association. 
Meeting at Adelphia Hotel, Phila- 
delphia, Jan. 16. 


Engineering Institute of Canada. 
Fraser S. Keith, 176 Mansfield St., 
Montreal, Canada. Annual general 
Meeting at Montreal, Quebec, Jan. 
22—-Ottawa, Ontario, Jan, 23-24. 

Engineers’ Club of New York. Joseph 
Struthers, 32 West 40th St., New 
2 Annual meeting on 
Jan. 


Franklin Institute. R. B. Owens, 15 
South Seventh St., Philadelphia, 
Pa, Annual meeting Jan. 16, 1924. 


Indiana Engineering Society. Charles 
Brossman, 1503 Merchants Bank 
Bldg., Indianapolis, Ind. Annual 
meeting at Lincoln Hotel, Indian- 
apolis, Ind. Feb. 14-15. 


Iowa Engineering Society. Blanche 
Veig, Acting Secretary, 406 Flynn 
Bldg., Des Moines, Iowa. Annual 
meeting at Cedar Rapids, Jan. 29- 
Feb. 1, 1924. 

Master Boiler Makers 
H. D. Vought, 26 Cortlandt St, 
New York City. Meeting at Chi- 
cago, May 20-23, 1924. 

National District Heating Associa- 
tion, D. L. Gaskill, 112 West Fourth 
St., Greenville, Ohio. Annual con- 
vention at New York City, June 
11-14, 1924. 

National Electric Light Association. 
M. H. Aylesworth, 29 West 39th St. 
New York City. Annual conven- 
tion at Atlantic City, Young's 
Million-Dollar Pier, May 19-24. 


National Marine Engineers’ Benefi- 
cial Association. Geo. A. Grubb, 
313 Machinists’ Bldg., Washington, 
D. C. Annual Convention at Frank- 
lin Square Hotel, Washington, D.C. 
Jan. 21-26. 


Society of Automotive Engineers, 
Coker F. Clarkson, 29 West 39th 
St., New York City. Annual meet- 
ing at General Motors Bldg., De- 
troit, Mich., Jan, 22-25. 


Society of Industrial Engineers. 
George C. Dent, 608 South Dear- 
born St., Chicago, Ill. Eleventh an- 
nual convention at Buffalo, N. Y., 
April 30 to May 2, 1924. 


and 
F 


Engi- 


Association. 











Mr. Johnston was formerly identified 
with the Babcock & Wilcox Co. and the 
Westinghouse Electric & Manufactur- 
ing Co. 
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| Business Notes 








The Armstrong Cork & Insulation 
Co., Pittsburgh, Pa., announces that its 
Minneapolis office is to be at 316-320 
Third Ave., North, Minneapolis, Minn. 


The Quaker City Rubber Co., an- 
nounces that it has removed all depart- 
ments of its organization to Wissino- 
ming, Philadelphia, Pa. 

The Universal Engineers, Inc., No. 2 
Downing St., Worcester, Mass., are now 
handling the business formerly con- 
ducted under the name of the Ground 
Coal Engineering Corp. 

The Dayton-Dowd Co., manufacturer 
of centrifugal pumps, Quincy, IIl., an- 
nounces the opening of consolidated 
sales offices at 30 North Michigan Ave., 
Chicago, Ill. 

Manning, Maxwell & Moore, Inc., 
announce that Charles Stepan has been 
appointed Western sales manager of 
their industrial brass goods department, 
with headquarters at 27 North Jeffer- 
son St., Chicago, Il. 





[ Trade Catalogs 








Condensers — Allis-Chalmers Manu- 
facturing Co., Milwaukee, Wis. Bul- 
letin 1539 describes with numerous: 
illustrations surface, jet and barometric 
condensers as well as auxiliaries. 

Instruments—F oxboro Co., Inc., Fox- 
boro, Mass. Bulletin No. 96-I is a 
compact folder describing the different 
types of indicating, controlling and 
~ecording instruments manufactured by 
this company. 

Pumps, Motor Driven—De Laval 
Steam Turbine Co.. Trenton, N. J. 
Catalog “Efficiency Tests of De Laval 
Steam Motor Driven Pumps,” shows 
illustrations of some installations and 
includes tables of efficiencies. 


Commutator Stones—The Martindale 
Electric Co., Box 35 Lakewood Branch, 
Cleveland, Ohio. Leaflet, “Imperial 
Commutator Stones,” gives directions 
for ordering and also ten command- 
ments in regard to the stones. 

Refractories—Bernitz Furnace Ap- 
pliance Co., 177 State St., Boston, Mass. 
Catalog, “Clinker-Proof Long Life Fur- 
nace Walls,” shows with diagrams and 
photos of installations, the adaptability 
and use of these blocks for furnace 
walls. 

Blowers, Volume —Johnson Fan & 
Blower Co., 115 South Clinton St., Chi- 
cago, Ill. Catalog No. 12, Section 2, is 
an eight-page pamphlet devoted to the 
new line of Johnson type V volume 
blowers with complete specifications for 
motor-and belt-driven units. 

Instruments, Portable, Direct Current 
—Roller-Smith Co., 233 Broadway, New 
York City. Bulletin No. 210 describes 
ammeters, milli-ammeters, voltmeters, 
milli-voltmeters, volt-ammeters. gal- 
vanometers, shunts and multipliers of 
various types put out by this company. 
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Heater, Feed Water—Fulton Foundry 
& Machine Co., Cleveland, Ohio. Bulle- 
tin covering this unit system of heating 
feed water. 


Exhaust Head, Multiport—Fulton 
Foundry & Machine Co., Cleveland, 
Ohio. Bulletin giving general data and 


dimensions. 


Tubes, Steel—National Tube Co., 
Frick Bldg., Pittsburgh, Pa. Catalog 
“Shelby Seamless Steel Tubes and Their 
Making,” describes with numerous and 
interesting illustrations the processes 
of manufacturing these tubes as well 
as other necessary and useful in- 
formation. 


Tube Cleaners—The Lagonda Manu- 
facturing Co., Springfield, Ohio. Cat- 
alog X-7 contains 44 pages of informa- 
tion on Lagonda cleaners for use in 
boiler tubes of all sizes and types. 
Cleaners for use in economizer tubes, 
water backs, superheater tubes, large 
pipes or tubes, condensers and evap- 
orators, etc., are also shown. 
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Fuel Prices 











BITUMINOUS COAL 
The following table shows the trend 
of the spot steam market in various 
coals (mine run bases, f.o.b. mines): 


Market Dee. 31, Jan. 7, 
Coal Quoting 1923 1924 

Ge Re New York.. $3.25 $3.25 
Smokeless. . Cohimbus.. . 2.00 2.00 
Clearfield..... Boston. 2.25 
Somerset... Boston. 2.50 2.50 
Kanawha..... Columbus.. . 1.75 1.75 
Hocking...... Columbus... 2.00 2.00 
Pittsburgh No.8  Cleveland.. 1.90 2.00 
Franklin, Ill.. Chicago. 2.50 2.50 
Central, Il... .. Chicago. . 3.29 2.25 
Ind. 4th Vein... Chicago 2.75 2.75 
West Ky... Louisville. 1.99 Lao 
S. E. Ky.. Louisville. . . 2.00 1.90 
Big Seam... Birmingham 2.15 2.35 


FUEL OIL 
New York—Jan. 10, light oil, tank- 
car lots, 28@34 deg. Baumé, 44c. per 
gal., 36@40 deg. 4c. per gal., f.o.b. 
Bayonne, N. J. 
St. Louis—Jan. 2, tank-car lots, 
f.o.b. St. Louis; 24@26 deg., $1.65 per 
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bbl.; 26@28 deg.. $1.70; 28@30 deg., 
$1.75; 32@386 deg., gas oil, $1.90 per 
bbl.; 36@40 deg., distillate, $2.05 per 
bbl. 

Pittsburgh—Dec. 27, f.o.b. local re- 
finery, 30@34 deg., fuel oil, 43c. per 
gal.; 36@40 deg., fuel oil, 5c.; 34 deg., 
neutral 8c. per gal. 

Dallas—Jan. 4, f.o.b. local refinery, 
26@30 deg., $1.30 per bbl. 

Cincinnati—Jan. 8, tank-car lots, 
f.o.b. local refinery, 26@30 deg. Baumé, 
4fc. per gal.; 30@32 deg., 54c.; 38@42 
deg., distillate, 6c. per gal. 

Philadelphia—Jan. 8, 28@30 deg., 
$1.783@$1.82;% per bbl.; 18@22 deg., 
$1.68@$1.71i5; 183@16 deg., $1.5743@ 
$1.60: per bbl. 

Boston—Jan. 1, tank-car lots, f.o.b. 
heavy oil, 12@14 deg. Baumé, 4c. per 
gal.; light oil, 28@32 deg. Baumé, 63c. 
per gal. 

Chicago—Jan. 8, 24@26 deg., $2.12 
per bbl.; gas oil, 32@36 deg., 4.938c. 
per gal. 





ew Plant Construction 
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Ala., Birmingham—The Alabama Power 
Co., is perfecting plans for enlargements in 
its steam-operated generating plant on the 


Warrior River, Walker County, used for 
emergency service, to include the installa- 
tion of a 20,000-kw. generating unit, and 


auxiliary equipment, estimated to cost more 
than $500,000. 

Ariz., Phoenix—R. C. Baker and Charles 
Dunlap have plans under way for the erec- 
tion of an ice-manufacturing plant on prop- 
erty recently acquired at Grand Avenue 
and Ninth Street, estimated to cost $75,000. 

Ark., Arkansas City—The Roxana Pe- 
troleum Corporation, Arcade Building, St. 
Louis, Mo., will install pumping equipment, 
boilers, tanks and auxiliary power equip- 
ment in connection with the construction 
of two additional units at is local oil re- 
fining plant. 

Ark., Magnolia—The 
plans for the installation of a 
plant at its proposed 
sewerage system. It is expected to arrange 
bonds in the near future. 

Calif., Alhambra—The Carling Shoe Mfg. 
Co., F. G. Carling, president, recently or- 


Council 
pumping 
waterworks and 


Common 


ganized, plans for the construction of a 
power house in connection with its pro- 
posed local plant at Mission Road and 
South Palm Avenue, estimated to cost 
$85,000. 

Calif... Azusa—The Paramount Motors 
Corporation, Fred S. Lack, 507 California 


Bank Building, Los Angeles, president, has 
authorized a power house at its proposed 
local automobile manufacturing plant, con- 
sisting of a number of buildings. estimated 
to cost $1,200,000, with machinery. 

Calif., Los Angeles—The Haines Canyon 
Water Co., plans for extensions and im- 
provements in its pumping plants and 
system to cost about $80,000. Permission 
to issue bonds for the work has been 
cured from the State Railroad Commission. 

Calif., Santa Monica—The Board of City 
Commissioners plan for the installation of 
an electric-operated pumping plant at its 
pronosed waterworks, for which a fund of 
$1,000,000 has been arranged. H. E. Elrod, 
Dallas, Tex., is engineer. 

Conn., Waterbury—The Waterbury Ice 
Corporation has broken ground for a two- 
story ice-manufacturing plant at Cherry 
and Walnut Streets, 75 x 77 ft... with 
l.-extension, 38 x 40 ft., and will arrange a 
list of equipment to be installed at an early 
date. Tracy Brothers, Waterbury, have the 
general building contract. 

Del.. Dover—The Board of Directors, 
Murphy Home, has authorized plans for 
the erection of a power house at the insti- 
tution. F, R. Watson, 1211 Walnut Street, 





se- 


Philadelphia, Pa., is architect. Harry 
Mayer, Kings Highway, Dover, is secretary 
of the board. 

D. C., Washington—The Board of District 
Commissioners, District Building, will take 
bids until Jan. 25, for one motor-driven 
centrifugal pumping unit, with capacity of 
3 m.g.d. 

D. C., Washington—The chief of the Bu- 
reau of Yards and Docks, Navy Depart- 
ment, will take bids until Jan. 30, for the 
construction of three mooring masts at San 
Diego, Calif., Fort Worth, Tex., and Guan- 
tanamo, Cuba, respectively, including gaso- 
line and water storage tanks, pumping ma- 
chinery, motors, generators, winches, water 
and gasoline piping and auxiliary appa- 
ratus, as set forth in Specification 4916. 

Fla., Ocala—A.:‘C. Blower & Co., plan for 
the construction of a power house in con- 
nection with the rebuilding of their lime 
and phosphate works, recently partially de- 


stroyed by fire with loss approximating 
$35,000. 

Fla., Jacksonville—The Ford Motor Co., 
Highland Park, Detroit, Mich., will have 
plans prepared in the near future for a 
ene-story power plant, pumping station 


and tank house, at its proposed local assem- 
bling works on the site of the former Bent- 
ley shipyards, lately acquired, to cost in 
excess of $600,000, with equipment. Albert 
Kahn, Marquette Building, Detroit, is archi- 
tect. 


Fla., St. Petersburg—A. B. Hale, Tampa, 
Fla., and associates, are organizing a com- 
pany to construct and operate a local ice- 
manufacturing plant, with initial output of 
about 50 tons per day. 


Ga., Augusta—The United States Vet- 
erans’ Bureau, Arlington Building, Wash- 
ington, D. C., will take bids until Feb. 4, 
for a new hospital here, including power 
house equipment, Part III, as_ follows: 
boiler house equipment and piping, feed- 


water heater, combined twin pump and re- 
ceiver, ash-handling system, smoke flue, 
complete water and steam distributing sys- 
tem in buildings; transformers, panel 
boards, conduits, ete., as set forth in Speci- 
fication 4922. Frank T. Hines is director. 
Ga., Moultrie—J. A. Kelly, Mount Pleas- 
ant, Mich., plans for the construction of a 
power house at his proposed local pottery, 
on tract of land recently acquired. A com- 
pany will be formed to operate the plant. 


Idaho, Boise — The Board of Trustees, 
Gem Irrigation District, has tentative plans 
for the construction of a _ hydro-electric 
generating plant at the Black Canyon dam, 
estimated to cost $456,000. A site’ at the 
Arrowrock dam is also under consideration. 
J. B. Bond is manager. 
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Ind., Bloomington — The Bloomington 
Water Co., is taking bids until Jan. 29, for 
two electric-operated centrifugal pumps 
and auxiliary equipment, with rated capac- 
ity of 14 m.g.d., in connection with exten- 
sions and betterments at the municipal 
waterworks. Pearse, Greeley & Hansen, 39 
West Adams Street, Chicago, Ill, are en- 
gineers. 

Ind., Hammond—The Erie Railroad Co., 
50 Church Street, New York, plans for the 
construction of a power house and pumping 
plant at its proposed car and locomotive 
repair shops on site near Hammond, esti- 
mated to cost in excess of $500,000. 

Ind., Whiting—The Standard Oil Co. of 
Indiana, Indianapolis, is considering plans 
for the rebuilding of the portion of its local 
refinery, including boiler and power house, 
destroyed by fire, Jan. 1, with loss estimated 
at $750,000, including equipment. 

Iowa, Clayworks—Thie Clay- 
works, Ine., 406 First National Bank Build- 
ing, Fort Dodge, Iowa, D. G. Johnson, presi- 
dent, plans for the construction of a power 
house at its proposed local tile-manufactur- 
ing plant, estimated to cost $55,000. 

Iowa, Fort Madison—The Artesian Ice 
Co., Hamilton and Walker Streets, is hav- 
ing tentative plans prepared for the erec- 
tion of a one-story ice-manufacturing plant, 
50 x 125 ft., estimated to cost $60,000. Bids 
will be called late in the spring. Herman 
Friedl, 508 South Dearborn Street, Chicago, 
Ill, is architect and engineer. 

Iowa, Paullina—The Paullina WPBlectric 
Power Co., is preparing preliminary plans 
for the rebuilding of the portion of its 
local power plant, recently destroyed by 
fire with loss estimated at $43,000, includ- 
ing equipment. 

Iowa, Soldier—The Common Council has 
tentative plans under way for the installa- 


Johnson 


tion of a municipal power plant. 3onds 
have been voted. Clyde E. Dickinson is 
city clerk. 

Kan., Russell—The Common _ Council 


plans for the installation of electric-oper 
ated pumping station at its proposed water- 
works, estimated to cost $95,000. J. W 
Murphy is city clerk. 

La., Baton Rouge—The 
Electric Co., plans for the 
additional boilers and other steam-power 
equipment at its plant, including pumping 
units for spray pond service. It is proposed 
to construct an addition to the local power 
station at a later date. Thomas P. Walker 
is manager. 

Md., Hagerstown—The City Council has 
been denied permission by the State Pub- 
lic Service Commission to issue bonds for 


Baton Rouge 
installation of 
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$300,000, for the proposed municipal elec- 
tric power plant, and the project will be 
temporarily abandoned. . 

Mass., Boston—The Berwick Cake Co., 
2920 Washington Street, Roxbury, plans for 
the construction of a steam power house at 
its proposed four-story plant, 72 x 130 ft., 
on Palmer Street, estimated to cost $85,000. 
Bids will be taken at once by Charles T. 
Main, 200 Devonshire Street, architect. 

Mich., Detroit—The National Ice Co., 245 
Congress Street, will commence work on a 
one-story ice-manufacturing plant on Ster- 
ritt Avenue, to cost approximately $45,000. 

Minn., Brainerd—The Northern States 
Power Co., Minneapolis, Minn., has plans 
for the construction of a hydro-electric gen- 
erating plant at Oxbox Rapids, Mississippi 
River, near Brainerd, to cost in excess of 
$50,000. 

Minn., Granite Falls—The City Council 
plans for the installation of electric-oper- 
ated pumping machinery in connection with 
proposed extensions to the municipal water- 
works, estimated to cost $35,000. 


Minn., Minneapolis—The Fulton Bag & 
Cotton Mills, Atlanta, Ga., and 2001 East 
Hennepin Avenue, Minneapolis, plans_ for 
the construction of a nower house at its 
proposed local four-story mill, estimated to 
cost $650,000. Frederick Kees, 246. Ply- 
mouth Building, Minneapolis, is architect. 

Minn., Red Lake—The State Game and 
Fish Department, St. Paul, Minn., is con- 
sidering plans for the construction of a 


cold storage plant at its proposed local fish * 


hatchery. An appropriation has been 
- asked. 

Miss., Jackson—The Morris Ice Co., is 
completing plans for the erection of a one- 
story ice-manufacturing plant on Com- 
merce Street, to replace its works recently 
destroyed by fire. 

Mo., Clarksville—The La Crosse Lumber 
Co., has tentative plans for the rebuild- 
ing of the portion of its mill and power 
house recently destroyed by fire with loss 
estimated at $55,000, including equipment. 


Mo., Kansas City—The Ford Motor Co., 
Highland Park, Detroit, Mich., plans for the 
construction of a power house at its new 
assembling plant on Winchester Avenue, 
from Fighth to Eleventh Streets, estimated 
to cost $650,000, for which foundations will 
soon be laid. The general building con- 
tract has been let. Albert Kahn, Marquette 
Building, Detroit, is architect. 


Mo., Thayer—The Common Council is 
considering the construction of a municipal 
ice-manufacturing plant, and purposes to 
have plans drawn at an early date. C. H. 
Goething is mayor. 


Mont., Great Falls—The Board of Park 
Commissioners is planning for the installa- 
tion of a pumping plant and 60,000-gal. 
water tank at Giant Springs Park. Bids 
will be called early in the spring. 

Neb., Kearney—The Common Council 
plans for the installation of an_ electric- 
operated pumping plant at its proposed 
waterworks, for which a_ special election 
has been called Feb. 5, to vote bonds for 
$132,800. The Burns & MeDonnell Engi- 
neering Co., Interstate Building, Kansas 
City, Mo., is engineer. 

N. C., Mebane—The White Furniture Co., 
has inquiries out for a generator-set, boilers, 
feedwater heater and auxiliary equipment 
for installation at its proposed power house, 
replacing a structure destroyed by fire, in- 
cluding plant, with loss aggregating $300,- 
000. Noted Jan. 8. 

N. J, Atlantie City—The American Ice 
Co., City Centre Building, Philadelphia, Pa.. 
has rejected_bids recently received for the 
proposed one-story addition to its ice-manu- 
facturing plant, 45 x 140 ft., at Michigan 
and Aretie Avenues, and purposes to call 
for new quotations in the near future. C. 
Leslie Weir, 45 East Forty-second Street, 
New York, is engineer. 

N. J... Lambert ville—The City Council has 
authorized plans for a sewerage disposal 
plant, with pumping machinery and other 
power equipment, to cost $130,000, for 
Which bids will be called in the near future. 

N. J... Newark—Adolph Segal, Pennsyl- 
vanin Building, Philadelphia, Pa., head of 
the Wilmington Sugar Refining Co., Wil- 
mington, Del., is negotiating for a site at 
Pert Newark, to be used for a proposed 
sugar refining plant, with power house, 
bumping plant and other mechanical de- 
partments, estimated to cost $1,000,000. 


N. J., Newark—The Board of Education, 
County Vocational Schools, 31. Clinton 
Street, plans for the construction of a 
power house at the proposed vocational 
school for. boys to be erected at Myrtle 
Avenue and University Place, Irvington, for 
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which an appropriation of $250,000 has 
been approved. Motors, controls and other 
power equipment will also be installed in 
the structure. Bids will be asked in the 
near future. 

N. Y., Buffalo—The Board of Water Com- 
missioners has rejected bids lately received 
for centrifugal pumping equipment for use 
at the proposed filtration plant at the city 
waterworks, estimated to cost $4,000,000, 
and will ask for new quotations in the near 
future. 

N. Y., Buffalo—The Ford Motor Co., 
Highland Park, Detroit, Mich., will build a 
power house at its proposed local assem- 
bling plant, for which a site has just been 
selected on the River Road, near Hertel 
Avenue, estimated to cost in excess of 
$500,000. Albert Kahn, Marquette Build- 
ing, Detroit, is architect. 

N. Y¥., Elba—The Elba Cold Storage Co., 
635 East Ferry Street, Buffalo, N. Y., F. 
Stevenson, president, is taking erection bids 
for its proposed local cold storage plant, to 
be two-story, 100 x 140 ft., estimated to cost 
$125,000, with equipment. The Industrial 
Planning Co., 80 West Genesee Street, Buf- 
falo, is mechanical engineer. 

N. Y., New York—The Anheuser-Busch 
Ice & Cold Storage Co., 979 Brook Avenue, 
will take bids at once for extensions in its 
plant, including remodeling of present struc- 
ture and installation of additional equip- 
ment, estimated to cost $165,009. Orphuls 
& Hill, 112 West Forty-second Street, are 
engineers. 

N. Y., New York—The Lago Petroleum 
Co., recently organized as an interest of 
Cosden & Co., 730 Fifth Avenue, oil re- 
finers, and headed by J. S. Cosden and 
H. N. Greis, has tentative plans under ad- 
visement for an oil storage and distributing 
plant in the Maraciabo section, Venezuela, 
where a tract of over 2,000,000 acres of oil 
lands has been secured, to include power 


house, pumping plant and other mechanical 
units. 


N. Y., Raybrook — The State Hospital 
Commission, Capitol Building, Albany, is 
considering the erection of a two-story cold 
storage plant at the local state hospital, 
estimated to cost $100,000, with equipment. 
L. M. Farrington is secretary. Sullivan W. 
Jones, Capitol Building, state architect. 

N. Y., Rome—The Board of County Super- 
visors has plans under consideration for 
the construction of an ice and refrigerating 
plant at the local county home. Charles 
A. G. Seotham, Court House, Utica, N. Y., 
is purchasing agent. 

N. Y., Syracuse—The Star Dry Cleaning 
Co., 1205 West Genesee Street, will com- 
mence the erection of an addition to its 
steam power house, in connection with an 


extension to its mechanical laundry, esti- 
mated to cost about $37,000. 


N. C., Balfour—The Balfour Cotton Mills, 
Ine., will build a power plant at its pro- 
posed local textile mill, for which ground 
will be broken before the close of the 
month. It will cost about $225,000. Elli- 
son A. Smythe is president, with head- 
quarters at Greenville, S. C. 

N. C., Greenville—The Common Council, 
J. O. Duval, clerk, will receive bids until 
Jan. 24, for one 1250 kw. steam turbo- 
generator, switchboard and auniliary equip- 
ment for the municipal power = station. 
Edward E. Williams, Greenville, is engineer. 

N. D., Grand Forks—The Common Coun- 
cil has preliminary plans under considera- 
tion for the installation of a municipal 
power station, using a Diesel oil engine, 
for the street-lighting system and water 
pumping plant. Charles KE. Evanson is 
city clerk. 

Ohio, Toledo—The H. J. Heinz Co., 1062 
Main Street, Northside, Pittsburgh, Pa., is 
reported to be planning for the erection of 
a new canning plant and power house, on 
local tract of land on Oak Street, totaling 
150 acres, recently acquired. It is expected 
to cost in excess of $500,000, with ma- 
chinery. 

Ohio, Toledo—The People’s Tee & Storage 
Co., recently organized, has acquired prop- 
erty on Champlain Street, 100 x 138 ft.. for 
the erection of an ice-manufacturing plant, 
occupying the entire site, estimated to cost 
$150,000, with equipment. It will have an 
initial capacity to about 110 tons per day. 
Plans will soon be drawn. A. W. Kalb, 
Danberry, Ohio, is interested in the new 
concern. 


Okla., Enid—The City Council has plans 
under consideration for the installation of a 
waterworks, with electric-operated pumping 
plant. F. C. Magruder is engineer. 

Ore., Bend—The Bend Water, Light & 
Power Co., has tentative plans under ad- 
visement for the construction of a hydro- 
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electric power plant on the Tumalo River, 
with initial capacity of about 5,000 hp. 
T. H. Foley is general manager. 


Ore., Hood River—The Oregon Lumber 
Co., has tentative plans under considera- 
tion for the construction of a power dam 
on the Hood River, for proposed hydro- 
electric power development for service at 
its mills. 

Ore., The Dalles—The North Dalles Irri- 
gation District plans for the construction 
of a series of pumping stations in connec- 
tion with its proposed irrigation system, 
totaling 5,000 acres, eStimated to cost 
$425,000. William J. Roberts, Tacoma, 
Wash., is engineer. 

Pa., Philadelphia—William D. Whitaker, 
Emerald and Westmoreland Streets, manu- 
facturer of rope, twines, ete., will build a 
power house at its proposed three-story 
plant at N Street and Sedgley Avenue, 
estimated to cost $110,000, for which a gen- 
eral erection contract has been awarded to 


the William Steele & Sons Co., 219 North 
3road Street. 


Pa., Reading — The Reading Hardware 
Co., has authorized plans for the construc- 
tion of a power house at its local plant, 
83 x 88 ft., to cost in excess of $50,000. 
with equipment. The Ballinger Co., Twelfth 
and Chestnut Streets, Philadelphia, is archi- 
tect and engineer. 

Tex., Elgin—The Elgin Power & Light 
Co., will break ground at once for the con- 
struction of its proposed one-story ice- 
manufacturing plant, for which plans have 
been prepared by Giesecke & Harris, Little- 
field Building, Austin, Tex., architects. 


Tex., Dalhart—The Dalhart Water Co., 
plans for extensions and improvements in 
its waterworks, including the installation 
of pumping machinery and other equipment. 


Tex., Omaha—H. M. Ferrier, Omaha, and 
associates, plan for the construction of a 
power house at their proposed local textile 
mill, for which plans will be prepared at 


an early date, estimated to cost in excess 
of $350,000. 


Va., Bedford—The Bedford Tire & Rub- 
ber Co., recently organized with a capital 
of $1,000,000, plans for the construction 
of a power house at its proposed local mill, 
estimated to cost $125,009. J. J. Seott is 
secretary and treasurer. 


Va., Big Stone Gap—The Common Coun- 
cil plans for the installation of a pumping 
plant in connection with the proposed mu- 
nicipal waterworks, for which a bond issue 
of $38,000, is being arranged. 


Va., Danville—The Board of Works will 
commence extensions and improvements in 
the waterworks, to include the enlargement 
of the present pumping plant and the in- 
stallation of electric-operated pymping 
units and auxiliary equipment. 


Wash., Bellingham — The Utah-Idaho 
Sugar Co., Salt Lake City, Utah, will build 
a power house at its proposed refining 
plant on tract of land to be acquired in 
this section, estimated to cost close to 
$1,000,000, with machinery. 


Wash., New Dungenes—The Bureau of 
Yards and Docks, Navy Department, Wash- 
ington, D. C.. has plans in preparation and 
will soon take bids for rebuilding the power 
plant at the local radio compass station, to 
be carried out under Specification 4938. 


Wash., Okanogan—The Epso Products 
Co., Oroville, Wash., plans for the construc- 
tion of a power house at its proposed local 
plant, estimated to cost in excess of $85,000. 


Wash., Omak—The Biles-Coleman TLum- 
ber Co., plans for the construction of a 
power house at its proposed mill in the Col- 
ville Reservation, to cost in excess of $150,- 
000, with machinery. 

Wash., Tacoma—The City Council is tak- 
ing bids until Jan. 21, for the sale of bonds 
for $4,000,000, the proceeds to be used for 
the construction of the first unit of the 
proposed hydro-electric power plant at Lake 
Cushman. 

Wash., Tacoma—The Veneer Products 
Co., Lewis and Watts Streets, will build 
one-story steam power house at its works, 
Fifteenth and Dock Streets, to cost about 
$26.000. 


Wash., WenatcheeThe Morris, Locken- 
beck & Pate Co., is having plans prepared 
for the construction of a cold storage plant 
and food products warehouse, estimated to 
cost $400,000, with equipment. Morrison & 
Stimson, Spokane, Wash., are engineers. 

Wis., Coon Valley—E. J. Beranek, 520 
Cass Street, La Crosse, Wis., is planning 
for the rebuilding of his electric light and 
power plant, used for local commercial! 
service, recently partially destroyed by fire 
with loss of about $23,000, 




















